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The problem of ventilation, as we conceive it today, is but a part of a 
much bigger problem which deals with the effect of the environmental 
atmospheric conditions upon the health and comfort of the individual 
The full solution of a problem of this magnitude and complexity necessa 
rily involves a separation into factors 

These are for example, the engineering and mechanical factors hes 
are capable of complete solution although progress is still possible in the 


direction ot Le onomies \ir conditioning. howe eT, IS nhOW an ¢ stablishe ad 


engineering science and the engineer is prepared to supply any kind of air 


that is desired 

Then there are the phy siological factors, or the response of the organism 
to various conditions Here our knowledge is less definite and has not 
advanced beyond a general conception that there are certain conditions 
which make for comfort and certain others which do not; and some approxi 
mate, qualitative idea of the influence of temperature and humidity upon 
phy siological functions Here again separation imnto 
necessary and our failure to get quantitive measure of tl] 
ship is due to the confusion of too many independet 

The primary physiological function with whicl 
dissipation of heat from the body In its physiolo 


tion is complex, hy it in ifs pl \ sical aspect 


No. | 1 
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«at 


evaporat 
‘ na lirect radiation to re 
‘ ts actio mav actuall 
‘ ndent nul 
determined lf this become 
‘ ) ot discomftort | record the att 
ne en ro ta mad ons and to} 
pation hile t] till more restricted 
mmplished without disco rl If there w 
! or if the s el factors were mutualh 
lepende ‘ f they were independent in their physiolog 
etl like two nds of poison, then the problem of delimitu 
thiree 1 ons of uljustment, idjust rent vith discomfort and 
total lure rf the wdjusting mechanism ould be capable ota simple 
xperimental sol on Unfortunately neither of these assumptions holds 
There are three methods of heat dissipation; evaporation, direct trans 
d ciation They are mutually independent physical 
7 bles but en the bod in the same wat 
lor exampl not possible to state that anv particular rate of evapo 
onus essent o comtort In a cool air heat is transmitted to the ar 
1 ¢ iporatiol s reduced, but equal comfort mav be experienced In a 
irmer air witli less transmission of heat and a compensating Increase In 
iporation 
These considerations show that anything more than an empirical solu 
tion of the major probl m involves of a necessity a complete analvsis of 
the inter-rel itionship of these three modes of heat transfer The preset nt 
discussion is an attempt to make such an analysis. It will first be neces 
sary to reduce the three factors to still more simple and fundamental 
terms 
Looking at the matter now from a purely physical point of view evap- 
oration is a function which depends upon (a) the capacity of the environ 
ment to receive additional moisture, and (b) the rapidity with which 
evaporated water is removed from the immediate environment In turn 
depends upon the temperature of the air and upon the amount of 
moisture already present (humidity) and (b) upon the velocity of movement 
of the aur over the moist surface 
Direct transmission of heat to the surrounding air depends upon (c 
the temperature ol the air, (d) its heat capacity, ‘ the volume of air 
with the warm surface per unit of time and (f) the 
The relation of factor (c), 


brought into conta 


{} erent of diffusion 


of heat through the air 
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ne te pel ture s ol ous, since the ite of he S 
two bodies Is pre ortio lto t] differs cel ) le 
1), heat capacity, is readily illustrated by co 

e method oO ot ‘ the he \ 

ent Fact sho we md method ial ene 
temperature and humudit 

Radiation is in general of minor tere 
suns| ime lor ¢ nple, Is OT SO Trip rt ( ie 
temperature ind distances of the warm or cool obiect 

Summarizing now this analvsis, we have the fo 
each factor in the scheme depending upon those subordinate to 


Moprs or Herat Loss 
\. Evaporation 
Humidity (departure from saturation 
‘Temperature 
Humidity (actual 
b) Removal of moisture 
Velocity of air movement 
B. Tran Surrounding A 
‘ Tempe rature 
d) Heat capacity of air 
Humidity 


e) Volume of an per unit of time 


Velocity of movement 
f) Coefficient of diffusion 
Temperature and 
Humidity 
( Radiation 
Distance of object 


h Temperature of object 


While the inter-relations are somewhat complex, one is struck with the 
fact that leaving out of consideration the radiation factor all the others 
finally reduce to three, temperature, humidity, and velocity of movement 
of the surrounding air. We have to consider also the temperature and 
distance of the nearest solid mass Moreover it is apparent that any on 
of these may be varied and a ¢ orresponding change made in any other one 
so as to compensate for the first change and maintain the heat loss constant 


It is also seen from the analvsis that the inter-relations of the three funda 
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complex. Humidity and temperature 

Herent and inde pe ndent wavs and velo 
The full solution, therefore, requires 

controll conditions and a cle rmination 


th variables 


h begun a \ 
Nlassachusetts Institi 
continued this year in cooperation with 


n Ventilation 


undertaken to determine as a first step in the solution of the 

jor problem, the r: f heat loss from moist warm surfaces under all 
conditions of humi v, temperature, and velocity ot movement. The 
experiment is so planned that each of the three fundamental variables 


may be studi ad by itself over a W ide range, the othe rtwo meanwhile being 


he ld constant 
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In a paper presented by the 


ety of Heating and Ventilating Engi: eers in. 


ventilation Cemanding most serious study were summa | follows 

1. Volume of air. Our present standards are questiones By a proper 
study of temperature or humidity could they be decreased or should they 
be increased ? 

2. ‘Temperature Qur present standard (68° for the school room and 
home) is said to be too high. Shall it be lowered and, if so, to what point? 

§. Variation of temperature \ periodical reduction of temperature is 
said to be desirable 

t. Humidity Is artificial humidification of occupied apartments de 
sirable, and, if so, to what degree? 

5. Movement of air This is said to be desirable When can it be em 
ploved and to what extent can it be carried without involving injurious 
drafts? What of a frequent “flushing out” or perflation? 

6 Heating ot all May the air be harmed or in any Way 
the process (assuming the air to be free from dust 
7. Cocling of air Is this desirable in oc upied apartments and will it 
involve undesirable attending features? 

8. Dust It is stated that dust is « xtremely harmful What is its effect, 
how best eliminated, and how generally should such means be employed? 


9. Organic matter from the breath or body Its nature and effect 


10. Chemistry of the air. Is there anything connected therewith worthy 
of further investigation? What of ozone? 

11. Relation of ventilation to exercise and work 

12. Methods of determinating the effect of ventilation and its different 
elements upon the individual 

\ consideration of what has been done towards the sol { these 


s and investigations which have been and 


problems and of test 
conducted looking to the solution of these problems is most interesting 

\ conference on the subject of ventiiation held on the evening of August 
26, at the Hotel lroquois at Buffalo. in connection wit! 
national Congress on School Hy fiene, brought out some 
clusions as to the different phase s of the proble m of ventilatio 

This meeting was attended by forty men promin nm ve 


ary. 1912. the phases of 
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vestigations and the subject was thoroughly discussed in all its varving 
pl ises \s to airvolume, it seemed to be the consensus of opinion that the 
volume of air in itself was not an important factor in ventilation but that 

certain volume of i! vas essential in denselv oc upied rooms for the 
elimination of heat and moisture and for the maintenance of air movement 
It also seemed to be generally agreed that ventilation bears no relation to 

It was generally agreed that oxygen, within the limits usually found in 
connection with ventilation work has no practi al hearing on the problen 
of ventilat 


It was agreed, also, that CO. has no special importance in connection 
with this problem There are those, however, who still regard it as a 
reliable index to the ventilation of the air and an index of the extent of 
air renewal 

Phere can be no doubt that when CQ, is found present in the air of a 


moving pieture theatre mn the proportion oft 42 to 70 parts in 10.000. as 


has been found im the (Chicago theatre investigations. this may he re 
garded as satisfac tory indication that the air supplied is seriously cle 
heent 


On the subject of odors there seems to be no authority for regarding 
odors as harmful, but for wzsthetic and psychological reasons it is agreed 
that odors should be eliminated from the air used for breathing 

\s to organic matter, at present it seems to be regarded that the possible 
harmfulness of organic matter from the breath of hody is not proven, the 
burden of proot resting on those who feel or claim there may be harm 
therem 

On the subject of bacteria, it is now agreed that there is little or no 
danger of wrial infection and that ventilation will in no way lesson the 
danger of infection \t the same time, Haldane’s showing of 256 bacteria 
per « ubic foot of air in an unventilated room « ompared to pra tir ally none 
in the ventilated room is worthy of serious consideration. 

As to dust, while it is agreed that it is desirable from an esthetic point 
of view that the air for breathing purposes should be free of dust, there is 
no agreement as to the exact effect of dust on its danger to health. There 
are those who feel strongly that it is a serious element of danger and this 
problem should be cleared up. 

The much discussed question of humidity still remains undetermined 
although there seems to be an approach to an agreement that a relative 
humidity of less than 30 per cent. or 35 per cent. is Injurious and that a 
relative humidity of 50 per cent. is as high as is desirable, although a rela- 
tive humidity as high as 70 per cent. with a temperature ot 70° involves 


no harm In this connection tests made at Lewis Institute in Chicago 


are noted as evidencing the effect of humidity. In these tests it was found 
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which is provided with means (both in a financial sense and in the sense of 
having a sufficient organization) to properly carry out such a plan and to 
carry on investigation and research work aiming to prove or disapprove 
he varying theories advanced, and to undertake such further experiments 
ations as mav be necessarv to fill in the voids between experi- 
ments previously or concurrently made by other investigators, or to do 
such other experimental and research work as mav be necessary to com- 
plete the solution of a many sided and perplexing question. 

Phrough the generosity of Mrs. Elizabeth Milbank Anderson, the New 
York Association for In proving the Condition of the Poor has been pro- 
vided with a fund of 850,000. or such a portion thereof as may be required, 
to cover the expense of a thorough study and investigation of this problem. 
At the suggestion of this association Governor Sulzer appointed the fol- 
lowing gentlemen as members of the commission Prof. C.-E. A. Winslow, 
Prof. F. 5. Lee, Dr. J. A. Miller, Prof. E. L. Thorndike, Prof. E. B. Phelps, 
D. Kimball 

The problem involves public health, psychological, medical, physiologi- 
cal, laboratory and engineering phases, and, therefore, an expert in each 
of these branches is included in the make-up of the commission 

\n office of the commission and laboratories have been secured at the 
College of the city of New York. ‘Two adjacent rooms are available, one 
of which is to be used as a control room and the other as an observation 
room, although subjects under observation may be placed in either or both 
of the rooms, with the same or different atmospheric conditions in the two 
rooms 

These rooms are inside rooms, lighted from the ceiling, so located as to 
be entirely unaffected by outside weather conditions. In the control room 
there is now being installed a complete model or experimental ventilating 
plant, including a motor-driven fan supplying fresh air which is to be taken 
in through the roof. From this fan the air will pass over heating coils and 
thence through an air washer and humidifier, or through a dryer, and from 
either of these devices, as desired, or in mixed quantities from both, the 
air passes over reheaters which may or may not be in operation, and thence 
into the two rooms The svstem is divided into two parts, each part serv- 
ing one of the rooms, so that the atmospheric conditions in the two rooms 
may be different or the same, as willed, for the purpose of making com- 
parative tests Temperatures ranging from that of out-of-doors to 100 


in zero weather and humidities ranging from nothing to saturation can be 


pro\ ided in these rooms 

The air may enter or be exhausted from the observation room at any or 
all of four levels in the height of the room. 

Another fan, with direct connected motor, is provided for maintaming 


an exhaust from both rooms This mav discharge out through another 
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In coéperation with this commission, Dr. J. H. MeCurdy, at the Inter- 
national Y. M. ©. A. College, at Springfield, Mass., will continue and 
extend his experiments of the last two vears with recirculated air \lso 
Professor Phelps will continue at the Massachusetts Institute of Tech- 
nology his experiments upon moisture elimination and absorption, the 
effect of different clothing materials, and the study of other physical pro 
blems Other tests and « xperiments in codperation with the commission 
are being arranged. Open air school and hospitals will be studied 

lhis commission seeks and offers cojperation from and with all who are 
investigating this important problem. It is believed that much time may 
be thus saved in reaching satisfac tors results, and that the work of every 
investigator will be greatly facilitated 

During the last two years a most interesting and extended experiment 
upon the use of recirculated air has been conducted at the International 
Y. M. ¢ \. College, under the immediate supervision of Dr. J. B. Me- 
Curdy, and Prof. G. B. Affleck. During the heating season of 1912-18 
a serious effort was made to cover as many phases of the problem as pos- 
sible. ‘To this end a voluntary association was formed to coiperate with 
Doctor McCurdy and Professor Affleck, including Prof. G. C. Whipple, 
Mr. M. C. Whipple, Prof. C.-E. A. Winslow, Mr. C. E. Pearce and the 
author. The air, when recirculated, was passed through an air washer and 
special attention was given by Mr. Whipple to chemical and microscopical 
st idies of the water and air. Mr. Whipple performed a vast amount of 
work, both at the college and in his laboratory at Harvard University, the 
results of which he can give in detail 

Messrs. Horne, Knapp and Geer, seniors at the college, gave valuable 
assistance throughout the season by making and recording carbon dioxide, 
temperature and humidity tests, and also “comfort” records of the stu- 
dents. Some very conclusive data as to the most comfortable atmospheric 
conditions in gvymnasia were obtained 

While it may not be stated as a result of these investigations that the 


recirculated air, when washed, is as good as outside air when washed, it is 


apparently better than outside air unwashed, being freer from dust and 


bacteria and not appreciably less in oxygen or higher in carbon dioxide. 
Increased efficiency in air washing apparatus will improve the quality of 
the recirculated and washed air 

lhe fact that the use of recirculated air for ventilating purposes (assum- 
ing that its quality is found to be entirely suitable) makes possible a reduc- 
tion in coal consumption of approximately two thirds or, in other words, 
makes ventilation possible without greater expenditure for fuel than that 
required for direct heating without ventilation, makes the study of recir- 
culated air a most worthy one. Such a reduction in operating costs would 


eliminate one of the serious objections to the artificial ventilating system. 
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rhe cost of installing the ventilating system is practically the ether 
the air be recirculated or not 

Another set of most interesting tests of the possibilities of r culated 
air is that of Professor Bass ol the niversityv ot Minn sort mh othe 
Jar kson School in Minneapolis 

Extensive investigations mn ventilations have been conducted dur no the 
past vear by the Chicago Ventilation Commission 

It is interesting to note from the conclusions of this commission in con 


nection with its investigations into theatre ventilation that they regard 
25 cubic feet of air per person as a minimum which will give satisfactory 
results in theatre ventilation: that the amount of moisture in the air in a 
theatre never becomes low enough to require artificial humidification: that 
temperatures from 50° to 75° is neither uncomfortable nor injurious: that 
the number of dust particles is inversely proportioned to the amount of 
fresh air supplied; that ordinary air washers removes from 20 per cent. to 
70 per cent. ol the dust: that the so-called convection currents arising 
from the bodies of occupants may be disregarded with mechanical ventila 
tion, and that exhaus,. cvstems of ventilation are of value only in conne¢ 
tion with a positive air supply 

(mong other experiments made or contemplated mav he mentione 
those on ozone in the Schene¢ tady schools: a few tests on school-room 
ventilation in Boston, New York, Toledo and elsewhere; tests on fac tory 
ventilation by Dr. C. T. Graham-Rogers, and the extended study made 
by Professor Winslow and Professor Baskerville on existing atmospheri 
conditions in New York City schools, these studies covering both the arti 
ficially and naturally ventilated school-rooms. In connection with these 
studies it is to be noted that the best of the artificially ventilated rooms 
was found to be as good or better than the best of the window ventilated 
rooms, Every school room may, with a proper equipment and a good 
janitor for the building, be kept at all times as well ventilated as the best 
ventilated room found, while weather conditions, varving winds, and the 
impossibility of securing proper attention on the part of the average teacher 
to the matter of ventilation, in addition to other duties, makes impossibk 
satisfactory ventilation by means of windows, except in rare cases. It 
should be vastly easier to get one man per building capable of operating a 
ventilating plant than twenty to fifty teachers 

One of the most important, perhaps the most practical if not the most 
serious, phase of the problem of ventilation, rarely receives consideration 
in gatherings of this nature, is little appreciated by the student or investi 
gator of ventilation, and of it probably little is known by those most con- 
cerned or those dire¢ tly responsible for school building construction it 
is a fact that the chief reason for the failure of the artificial ventilating svs 


tem is not lack of information as to desirable atmospheric conditions or the 
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Physical records, including measurements of air volumes, temperatures 
and humid lies, were kept Physiological observations ire luded bodily 


temperat ires iil blood pressures Ps chological tests, consist 


ol div 


sion, substitution and motor tests, were made 


Phi pupils re examined at the beginning and at the end of a three 
week run, ea h time thea eravges of three da s’ observations being taken 
The results of the study indicate that there was no significant difference in 


the or ental | rovress o| two groups ol pupils The phy siolo 


ical examinations, although performed by a competent physician, were 


hing ‘| psychological tests, how- 


it in and pro ed not 


ever, were ¢ irefull analy red and found to be) ell suited for an ¢ periment 


of this characte The problems in short division involved a high type of 
selective thinking and memory processes. The substitution tests were 
partly mental and partly motor. ‘The motor tests consisted of a move- 
ment of the index finger, the number of movements being registered in a 
spec ially constructed ergometer. The work done in these tests was ex- 


amined with reference to total amount, rate of improvement and rate of 
fatigue, and in all respects the work of the test group showed a parallelism 
with that of the control group. One interesting discrepancy was noted 
during the tests. The work in division showed a 64 per cent. improvement 
in the test group against a 25 per cent. improvement in the control group. 
The other tests did not seem to warrant this improvement and upon exam- 
ination it was found that the test group was ! eing coached by the teacher 
who knew that some sort of competition was on, and wanted to be sure 
that her pupils were going to win out. 

The conclusions to be drawn from these tests are interesting It was 
shown that under the conditions of an average school house it was pos- 
sible to recirculate and renew the air for three weeks with satisfactory 
results from wsthetic and hygienic standpoints. 

The average temperature of the room was 68.8 degrees F.: the humidity 
averaged 32.6 per cent. ‘The air was kept in motion and was free from 
disagreeable odors, and the room was perfectly comfortable at all tinies 
except upon one occasion when the small fan supplying ozone to the room 
failed and the difference was immediately noticeable, for the teacher soon 
called attention to the fact that something was wrong with the air, although 
she did not know the cause \pparently the ozone was an important fac- 
tor in keeping the air of the room in a comfortable condition. 

No particular attempts were made during this test to control the hu- 
midity which was fairly constant and moderate at all times, but the tem- 
perature of the room was controlled by thermostats. There was in this 
room an undetermined amount of air leakage possibly amounting to as 


much as two changes of air per hour, which is not an unusual amount, but 


this would be operative irrespective of the type of ventilating system em- 
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‘ 


plo ed Rex rculated and ren ved air would, of course, be mpossible with 
slight difference of inside and outside temperatures unless the windows 


were I ised, but the differences of nside and outside temperature amount- 


ing to thirty degrees and wy rd, recirculation of the air, judging from 
the results here obtaimed. s apparently as good a method of ventilation as 
t he se of outside a r, provided proper control of the condition of the air 
exercised The most important reason for recirculating air is that of 
econo! nd this factor would be most important in a cold climate 
orticular attention should probably be given to the fact that each oecu- 
pant of the room was furnished but 8.5 « ubie feet of air per minute, as 
against 30 cubic feet of air per minute in the other building This reduced 
quantity of air was possible only on account of the method of distribution 


by means of which each pupil was certain to receive his proper portion of 


thy r and that direct from the inlet into the room If recirculated air 
ere to be used with the standard svstem of ducts, that is to s: vy, with a 
single inlet and outlet into the room, a larger quantity of air would un- 
doub edl bye necessary 
It would seem to the writer that the time has come when the old stand- 
" s of entilation and methods ot ventilating practice resting primarily 
; upon « itity of air should be replaced by new standards depending upon 
qt lit ol air and methods of distribution in the room 
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SOME PRELIMINARY STUDIES IN AIR 
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the Metropolitan Life Insurance Building and the Woolworth Building, 


the last named being the highest building in the world, showed similar 
rea tions in the amount of dust in the air in the upper stories For 
exal ple, it the Woolworth Building the air at the street level contained 
221,000 dust particles per cul foot; at the tenth story ther ere 85,000 
at the thirtiet tor 70.000 ind at the nhityv-se enth stor 7,000 Phe 
dust counts at the Metropolitan suilding were somewhat lower than at 
the Woolworth Building, the number at the street level being 173.000. and 
ropolitan Life Building may possibly have been due to the fact that this 
building is situated near Madison Square and is more isolated than the 
Woolworth Building which is located downtown in a more crowded sec- 
tior soth sets of observations were made on warm quiet days 
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rABI SHOWING THE NUMBER OF DUST PARTICLES PER CUBIC FOOT AT 
DIFFERENT ELEVATIONS IN VARIOUS WELL-KNOWN HIGH BULLDINGS IN 
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\\ nslo \ has shown t} at t} e air ol many ol the Ne \\ Yor] schools on 


tains even larger numbers of dust particles than those above mentioned 


ranging from 400,000 to 1,000,000 per cubic foot Studies by the authors 
at the gymnasium of the International Y. M. C. A. Coll it Springfield, 
Mass.. ha ( likewise shown that the naoor air contams les 

numbers usually more than 100,000 and sometimes even 400,000 per 
cubic foot Such results are naturally to be expected, for door air 
s merely the outer air drawn in through the ventilating ducts, the inlets 
to which are often badly located, hile to this outer air is added th 
dust resulting from friction and air movement of various kinds indoors 

Unclean air contains bacteria and other living organisms . ell as 
lifeless dust particles. The bacteria are usually much less numerous 


than the dust particles. Our investigations at the John Hancock Build 


i 


at at the street leve | t} e alr contained 1S3S0 bacteria ne r cubre 


rABLE I 


rABLE SHOWING THE NUMBER OF BACTERIA AND DUST PARTICLES IN 
AIR TAKEN AT DIFFERENT ELEVATIONS FROM JOHN HANCOCK BUILD 
ING, BOSTON, MASS... JUNE 5, 1918 
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toot capable of dev eloping on gelatin at 20° in 96 hours, while at t] tenth 
story the air contained 330 per cubi toot Speaking broadly it was found 
that there were from 200 to 300 times as many partie les of dust as bacteria 
The bacteria capable of growing at the temperature of the human body 
were still less numerous, there being only 30 such bacteria per cubic foot 
found at the street level and 17 at the tenth story. The sample from the 
third story, however, contained 83 per cubic foot, evidently an erratic 
observation. No attempt was made to determine the parti ular species 
of bacteria in these samples, but tests were made for the presence of B 
coli and only once was this organism found, namely, in the sample collected 
at the third story. Molds were also present to the extent of 20 per « ubic 


foot at the street level and 3 at the tenth story 
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for rable If cle sired tl is water ma hye cooled so as to 
nfluence the perature of the au Several forms of air washers are o1 
the market, essentially su ir in principle but differing in details of con- 
structior 

Althou that I ishers tended to clean the air, 

‘ ave ntroduced for that very purpose, th 
eff em a l ( rification has not beet determined Accord- 
ly the ‘ ] Cl Liew preliminar studies in order to get data 
i cit plan nv a more complete estigation Phes« 
cs re ‘ i un illation Boston and “pringte ld. 

‘ ide by different companies are ise and included chen 

ina lysis ot the ir hefore ind aiter was} ing, 
inalyses of the iter before its use id after different periods of use \t 
Springfield the studies formed a part of a more extensive series of ventil 
tion studies made at the gymnasium of the International Y. M. ¢ \ 


College during the winter and spring months 


he washers in Boston referred to by the letters A, B, C, D, and | 


were supplied wit} iit taken trom inlets placed is follows Phe were 


all in the business distri 


Washer Position of 


\ Kighth story on the rool 
\bove street entrance 
( Second story, back side of the building 
1) Street level. just above sidewalk 
Street level. just above sidewalk 
ater were made by the standard methods of 


Phe analysis of air and 
the American Public Health Association supplemented by the use of specia 
apparatus The results are given in Tables II] and I\ 

Comparison of the dust counts in the air before and after passing through 


vater shows ad that in the case of the five Boston washers the pere entage 


thre 
removal ranged from 27 per cent. to 87 per cent and averaged 54 per 
cent., while the removal of bacteria ranged from 37 per cent. to 88 per 
cent. and averaged 64 per cent. Generalizing from the data given in 
lable III it is fair to say that the air washing process as practised removed 
dust, bacteria 


about two thirds of the suspended parti les,— including 


and molds. 
The nature of the substances removed by the washers is shown by 


Table IV. Quantitatively these figures mean little, apart from a knowl- 
edge of the volume of water used and the number of times that the same 
water had passed through the air, and exact data for this could not be 
From a comparison of the analyses of the tap water before use 


obtained. 
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+} 


with the washer water after use it 1s evident that manv substances were 


removed from the air besides dust and bacteria 


When street air was passed through a washer it required but a few hours 
for the water used to resemble sewage in appearance and analysis \ 
mparison of the analyses of washers B, D, and E, with those of C and 
As en in lable \ shows how much greater was tlh irmount of dust 
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rABLE SHOWING REMOVAL OF BACTERIA AND DUST PARTICLES FROM Al 
BY VARIOUS AIR WASHERS, BOSTON, MASS 
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removed from air near the street level than at higher elevations. The 
intake ducts of these washers were at the street level, the second story, 
and the eighth story respectively. 

The presence of sulphurous acids in the air of the business districts of 
Boston was responsible for an interesting phenomenon. ‘These acids 
resulted from the formation of sulphurous gases during the combustion 


of coal and, being soluble, were removed from the air and dissolved by 
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When the exhaust air left the gvmnasiur it had a noticeabl our and 
removed and the returned air was fresh and sweet \t the same time 
the “gymnasium odor” was acquired hy the washer water and could 
found to contain large numbers of bacteria and many epithelial scales . 
floor. Dust, bacteria, 
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molds, nitrogen, and iron were removed trom the indoor air ! the Washer 

at Springfield to a out the same en as rhe sheers tested Poston 
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COMPARATIVE NUMBERS OF BACTERIA UPON EN LSIN¢ 


cation Reriew. October. 1918 Generalizing fro these result it ma 
be said that the recirculated air after washing is cleaner than unwashed 
outdoor air but was slightly less clean than the outdoor air after washing 

The advantage of washing and recirculating the air lies in the great 
saving of heat in cold weather. Mr. D. D. Kimball, who designed the 
ventilating plant at Springfie ld, estimated that when the outdoor temper 


ature was 32° F. the saving in cost of operation effected by recirculating 


washed air was 40 per cent., while with an outdoor temperature of 0°F 


the saving was 50 per cent. The use of less coal at Springfield when the 
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some made the interem that a smaller volume of air would sufhee The 
lanied to consider tl circulation of the air is of itself one of the essential 
elements of indoor co rt and a necessary feature of good ventiation 
Lhe cost of heat roe olumes of cold air has naturally stood in tl 
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way of efficient ve ntilation of schools and factories during the cold weather. 
Another difficulty has been the low indoor relative humidity produced by 
heating outdoor winter air to a comfortable room temperature. If, 


therefore. both of these objections can be overcome by washing air 
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segregation as an effective measure for reducing either the pre ilence of 
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enon (40-60 bacteria per cubic foot in quiet hospital air), by Hesse (60 
b teria r woot in a class room be fore the stuce nts arrived, ra sed 


to 450 during the hour and 1,000 just after the class had left), and by Soper 


140 bacteria per « ibic foot at remote end of Fulton Street subway station 
In order to obtain an estimate of the bacteria of human origin, whicl 
might at times include pathogenic forms, we made all our plates on litmus 
lactose-agar as noted above and isolated all red colonies which appeared o1 
the plates. It is well established that acid-forming streptococci are among 
the most abundant forms in the human mouth while they are absent fron 
ources Which have not recently been exposed to human or animal pollu 
fhe number if these organisms in school-room air were found by 
Professor Baskerville and myself in preliminary experiments a year ago 
o be quite sma We then found among 30,000 colonies isolated from 
700 plates, eXDO j ools wit window ventilation, ten mouth 
streptlococe! 


In the present stud n the examination of a total of 86S cubic feet o 


air, we found fiftv-two mouth streptococet, or six for every 100 cubie feet 


ol air Phe average number of mouth streptococe: for the individual 
schools ranged ior the most part between two and seven per 100 cub 
leet In orn crowded school ma poor district, if rose to fifteen per LOO 


leet. nl d Wii se } oo] na vood semi suburban dis ri no stre 


were found in 41 cubic feet of air. The general average of six mouth 


streptococe. pet 100 cul ( eet ves a ratio of about one of these forms to 


1.600 total ter 


The trend of epidemiological evidence is strongly against the sprea 1 of 
disease germs bv quiet air. as is best illustrated bv the pra tice of some of 


the most mod rh hosp tals in whic h various contagious disease Sare suc 


cessfully treated in open wards, with no precaution against air infection, 
pro ided only that the spread of disease by direct contact is rigid Vv ex luded. 
Our bacteriological results seem in harmony with these deductions from 
practical experience \ child breathes less than 100 cubic feet of air 
during an average school period and these mouth streptoco ci must, of 
course, be far more abundant than pathogenic forms. At a rate of four 


or tive mouth stre oe per d 1\ the hance of ingesting pathogen 


bacteria from the air is seen to be a very slender one 


Che general distribution of dust counts is shown in Table II and in the 


econd graph ol Figure | It will he seen that the largest number oft sam- 
ples shows. ad hetween 200 000 and 000 parti les per « ubic foot The 


general average for all schools was 601,000 particles and 20 per cent. of the 
samples showed 800,000 or more with a few values ranging up to 2,000,000 
and ovet 

The sanitarv significance of these results is probably not great. Dust 


particles constitute a serious menace to health in industrial establishments 


| Fig. I I I] 
Fig. I.—General distribution of ob { ; New Yor ‘ on 
Fig. 11.—Comparison of air condit 
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| ho nd the like. since the hard etal 
ire Toul under s ch « aitions injure the 
i! rollir ( n the elopment ot nadustt 
sherculos here evidence, however, t ow that such part 
iT ol rool r nave cl nity | 
I } ) ere for the most part 1 ite and chiefly orga 
re rie ou cell rhe epal ren to two lavers the re 
ell barely unde! the I roscoe 
ico roe ro old spores while numerous partict 
| } ) cluded lear reds ol egetable fiber (dino 
mat oO reason to suppose t rticles of suc 
ind o1 | ‘ ere found exert any influence on healt! 
‘ es Its | the temperature Obse tions cle } ( 
svchrometer are indicated in Table III 
| 
rABLE Ill 
RIBUTION OF TEMPERATURE RECORDS IN NEW YORK SCHOOLS 
1) 

It is rele a t thes ras sa hole naicate ery good conditions 
The temperature curve centers closely, as it should, about 68 The 
tal I shows only 14 pel nt. of all records over 71 and only 5 pel cent 
over 73 Sixt ght per cent. of all records fall between 66 and 7l°,a 
reasonable and equable temperature On the whole this result must be 
consid red highly crest ble and an indication that the children of the 


School Ventilation in New York Cito 


1108 


New York schools for the most part 


free from objectionable overheating (ney pa 
however. shows that this general « covers ‘ { 
ditions in individual cases; and thes it | 11s ‘ 

th the estion of ventila svste nal the 

The general distribution of results in regard to ; 
lable [IV and in the curve of | ‘ 

Che range of relative humidity is seen to be on - per 
of all observations, however, fall between 20 per cent 1 40 per cent. of 
Saturation ind t general Lor SCTLOO ( cll 
i distinct dry atmosphere 

PABLE I\ 
DISTRIBUTION OF RELATIVE HUMIDITY RECORDs IN NEW YORK SCHOO! 
P 
i 
Che chief controlling factors in the hu of the hool roo ire Oo 
course, the moisture of the outside air and the extent to which the tempera 
| ture of the air is raised on enterin the buildu \ found close cor 
relation between outdoor temperature d door relative | { 
closer if anvthing in the naturally entilated tha n the artite ent 
lated schools. This is an important point in view of the criticism often 
leveled at the supposed] abnormal Tar ted se | It low 
not make the least differences vhether au heated in the d or tne 
ooms, the same rise in temperature prod etlect 
Che only way to avoid dry air in the school roon th cer ntv is | 
means of fan ventilation combined Wi 
studied two examples of this in School 6, Broo ere ‘ 
an alr-wWwi she r of the sprays type and Ins ( | e | 
ing has alr humidified by a steam jet Ne Oo! 
humidity control. The air in these schools mo t than the 
average though not very markedly, sO In School 6. 7 » De ce t. ol ill ol 
servations were under 50 per cent. saturatio i 21 p inde! 
per cent. saturation, the corresponding proportion of obse1 tions falling 
i in these classes being 85 per cent. and 58 per cent. for the humiudifietl 
half of school 27 and 90 per cent. and 62 per cent. to! the average of all 


schools. 
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Ho i tarians in ae ( yr etiective ai 
ification of On seems to me ve uncertal There is a 
na ( ression tl] drv a the seh 
OO! ssion rests o sound basis of ce 
ed facts and the so far as I am aware » physiological expe 
( Li ple ‘ Sa il iit ) per ce 
cl cl ol irl ful to i 
Qur results in regard to carbon dioxid are dl le \ 
the lowest graph of | re | 
TABLE \ 
DISTRIBUTION OF CARBON DIOXID DETERMINATIONS IN AIR OF NEW YORE 
SC TOOLS 
12 
iv 
| ( ener | ( ( etor ills ris 1O.000 six! 
per cent. of the obs itions fell below 8.5 pa vhicl he co 
ered a ver Satistacto esult o we ne per ce 
he test showed el and 12.5 pa el ould h: hye 
onsidered | mer Stand s es ed 
s held to be a ot some mvysterrous poronous matte In ! 
he present nden physiologists ' s is to lo 
re liberal standard WEVE Dr. J. S. Haldane, Dr. Leonard Hil 
Dr. M.S. Pembre est before the Ei Departmental Cor 
ttee on Hymidit Ventilatio 1 cotto ‘ sheds ored 
standard of 12 parts per 10,000 for factories and I see no reason 1 mor 
rigid standard should be enforced in school rooms There remain 6 per 
ct | ol the tests hie ‘ showing over 12.5 | rts wl ich are cle irl 
CXKCESSIVE Phes« were ASSOM ited with overcrowding ind defi lent a 
ipply in individual rooms ipplement vy observations made in four 
schools during evening sessions (when thers no artificial ventilatior 
owed sone ery dioxid value S ranging in one case witl fas 
burning up to 26.0 pa This is a special problem which deserves mor 
attention than it receives in many cities 
° STUDIES OF AIR SUPPLY AND AIR CIRCULATION 
Our analytical data were supplemented by a study of the distribution of 
and its circulation within the rooms themselves 
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‘ { nes t e differences er ed 
tive ‘ ) eon the other hand the llr as it Was rmed 1n 
roo! aed oT Ss condli on Ist lnteriere Some 
extent wi no ( ulation and off a n argumen vor 
ol upward Ss Opposed to the usual downwar ventilation Finally. the ‘ 
range betweetr ‘ ! and minimum ndividual temperatures 
voserved In the rooms is significan a5 iCasure OF general air circulation. 


lhe differences ranged for individual] rooms between 3.0° and 15.1°. and 
averaged 6.2°, showing on t] e whole a fairly good mixture of the air. These 


observations were all made in fan ventilated rooms In rooms ventilated 
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without fans conditions were more \ I 
be expected n the relat betwee toy a 
Of the fan-ventilated rooms just as manv were cool 
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chool, or to the tae that all entering ata! vl eloe ty throug! a duct 
bring n more dust from outside than does air coming in more slowly 
through window openings In dust and carbon dioxid, the fan-ventilated 
schools appear slight nferior to the others I) humidity they are better 
ct disadvantage In temperature they are also somewhat 
better, showing less observations over 72 

So far as temperature is concerned, however, it should be noted that 
the curve for the fan-ventilated class conceals wide variations between the 
individual schools included in it Of our ten regular schools it is note 
worthy that the four really good records iron the standpoint of tempe ra 
ture) were in fan-ventilated schools Phe three wholly or partly naturally 

+ 


ventilated schools are mediocre or poor; and two fan-ventilated schools 
are worst of all. In Figure III are shown typical curves for these three 
classes. Either almost perfect conditions or very poor conditions may be 
obtained with fan ventilation according to the care and intelligence of the 
janitor in charge 

On the whole it can be said that comparing the actual condition of rooms 
ventilated with and without fans, New York was not last winter deriving 


any material advantage from its fan ventilation as actually operated. 
Tue PROBLEM OF OPERATION 


This brings us to the crux of the whole matter, as it was made evident 


in this investigation, the problem of careful operation. 


—_ 


Fig. | 
‘ Q4 | 
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We found s ools ol eithe the lan ventilated or t} naturally 


ventilated type which had an ample air supply and uniformly low carbon 
dioxid values We found other schools, of both types, in which the supply 
of air was inadequate and carbon dioxid figures consequently high. In the 


le 


case of fan-ventlhiated schools this usually meant low-inlet velocities (some- 
times inadequate inlet areas), or overcrowding, While in the naturally venti- 
lated schools it meant either overcrowding or neglect to open windows 
It may be noted that the worst carbon dioxid record obtained in any 
school was in a four-room country school in Richmond Borough, heated by 
hot air (five records out of eleven over tet parts and three over twelve 
parts), and the next in a large plenum school on the East Side (twenty- 
three out of filtv-four records over ten parts and ten overt twelve parts 
In the latter case the special rooms studied showed an air supply of only 
14.2 cubic feet per pupil per minut 

The most striking results of careless operation were shown, however, in 
the matter of overheatins In the case of the naturally ventilated schools 


t} e cooperation oL bo hy janitor and Lem hie rs 1s required i order to secure 


good results and where so many persons are concerned it is practically 
impossible to reach a maximum of eflicency \s pointed out above, the 
temperature curves for our naturally ventilated schools were all more or 
less mediocre Such a result as that indicated in Figure IIL for School 33 
could scarce be attaimed wl ere window Vel tilation | lay S any large part. 

In fan-ventilated schools on the other hand the whole rcsponsibility 
rests (or should rest with the janitor and either very good or very bad 
results may he attained according to lus intelligence and responsibility. 
The continuous records obtained by our recording thermographs brought 
out the importance of the operating factor with startling clearness and 
four of our curves are reproduced herewith to illustrate the variation 
which occurred 


Figure IV shows the admirable conditions maintained in School 33, to 


which reference has been made above It will be noted that for the twenty 
days our clock was in the school the temperature was maintained with 
pertect recularit close to 65°, never once in the rooms where the clock 
was placed rising over 70 Figure V shows a record almost equally good. 


Here the janitor allows the building to cool off rap dly after 8 o'clock an 
economical procedure if not carried to the pont of « lulling the pupils 
Figure VI shows a striking contrast to the last two figures, giving a clear 
picture of the exaggerated variations in temperature which occur in a 
carelessly operated school, provided with fans which are often not in opera- 
tion. Out of 113 sling-psychrometer records in this school thirty-two or 
28 per cent. were over 71° and thirteen or 11 per cent over 73°. The 


thermograph records are the worst obtained anywhere. On the most 


spectacular day, January 9, starting in at 63° at 8 o’clock, the temperature 
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Fig. VI Automatic temperature records in a badly-operated fan-ventilated school. 
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As a result of this portion of our studies, Professor Basker ille and | 


concluded that “In certain schools, as strikingly indicated by our thermo 
graph charts, extra agant variations of temperatures wit! ross overheating 
are rule ratl er an the « ception, al a tiie effect upon ealth and 


efficiency of the children must be a serious on 


these bad conditions are not due primarily to faults of construction im the 
ventilating systems but to careless operation on the part of the janitors 
in charge, or to interference with the jamitors |! teacher In order to 
remedy this condition we urged that “a thermograp! ot some mproved 
type be thus installed in each school building and that the records 
obtained be carefully Inspect d and made the bas’s for an efficient control 
of ventilating svstemis and janitorial service,’ and we recommended that 
these records be supplemented by periodical studies of temperature and 


volume of air at the room inlets 


The cluief value of these investigations hes perl aps, lI heir po ible 


use as a basis ior com] irative studies i he schools of other cities, wl ich 


I Vil \ut 

| So far as we can discover, 

\ 

CRITERIA FOR ScnooLt-Room A 
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‘ ( et f scientific records are to take the place of opinion in 
e field of ent 
Phe res sO mn re d to dust and bacteria seem toindicatethat. 
far as these suspended matters are concerned, the air of the New York 
hOOrS nas slactoryv condition, without an special measures f pro 
{ ti s ozone disinfection or air washing We have a reasonably 
ood basis for the conclusion that a count in the neighborhood of 100 
robes per cubic foot is entirely normal for city air and the results here 
rted in regard to the proportion of mouth streptococes found do not 
d to the belief that such air can play any part im the trans 
ission of microbie disease For dust particles comparatively few de 


re ported by methods at all comparable with ours 


terminations have beet 
if a dust count 


seems no reason to conclude th; 


Here too, however, there 

of half a million to lon parts les (visible under the inch objec tive 
ndicates anvthing more than a normal and innocuous condition It 
eems to the writer in view of these results, that the tests for dust and 


bacteria in school-room air are of relatively minor practical Importance 


except in cases of some special local pollution vielding results con 


those found Ith New York 


sacle rally im excess of 
d is concerned our results indicate that 1 


So far as carbon diox t is com- 
either with or without the use Of Tans, to keep thre 


» well under ten 


parati ely -airin a 
inved that its carbon dioxid will average 
This test furnishes 


} ool sO } 
10.000 and will rarely exceed twelve parts 


parts per 
an excellent measure of air change and under ordinary conditions such an 
r change s essential in order to remove odors and preserve a freshness 
auvres able to th \\ he re air is res ire ulated, however, with washing 
or clLemical treatment to remove odors, the carbon dioxid standard may 
have to be relaxed still further, although it will always be of value as an 


yn in the way of air dilution 


ol Rosenau and Amoss that spe ific proteid com- 


l respired air by the deli ate 


index of wha s vomng « 
In view of the cla 
pounds of human origin can be detected n 
physiological reaction of anaphylaxis we devoted considerable attention 
to this point Dr. D. R 
to demonstrate the presence of such specifi proteid 


ler carefully controlled conditions but was 


rie sali una 
breath or in air 


Lucas, who conducted this part ol the investiga- 


tion. was able 


substances In 


unable to detect them in 
heavily contaminated by the respiration and exhalation of dogs and human 


We were forced to conclude that “there ts at present considerable 


material condensed from the 


beings 
uncertainty as to the presence of such spec ific proteid substances in demon- 
strable amounts in respired air and that there is absolutely no evidence 
f anv organic substances of 


ol the presence OT any it ce le terlous nature in suc h 
out simultaneously by Dr. Charles 


Similar experiments carried 
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Weisman at Columbia University and published as a Doctors’ 
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A STUDY OF THE HYGIENIC CONDITION 
OF THE AIR IN CERTAIN TEXTILE 
MILLS WITH REFERENCE TO 
THE INFLUENCE OF ARTIFI- 
CIAL HUMIDIFICATION. 


Hi. W. CLarK and DeN. Gaga 


) 
For man eurs e subject of occupational hvgiene has attracted the 
attention of sanitarmans sinc its creation mn the Nassar husetts 
State Board of Health has made many investigations of the working con 


} 


ditions in different industries, and as a result of these investigations laws 
have been framed and enacted to protect the health of persons em loved 
in a number of industries In 1906, the report of an extensive investiga 
tion of occupational | iene in more than sixty different Massachusetts 
ndustries was published, in which the conditions in the various depart- 
ments of the textile industry were treated in detail,* and attention was 
called to the appare ntly excessive heat and moisture which the manu 
facturers considered it necessary to maintain in the air of the rooms where 
certain processes were emplo ed 
In 1910 a law entitled “An Act Relative to Regulating the Humidity 
and ‘Temperature of the Atmosphere in Textile Factories’’ was passed by 
the Massachusetts legislature,? by which not only was the amount of 
moisture which might be present in the air restricted to certain specified 
limits, but it was also provided that only pure water might be used for the 
introduction of artificial humidit The enforcement of this law was 
plane ed in the hands of the State Board of Health 
Although the relation of the humidity of the air to the health of textile 
em lovees has received comparatively little attention in this country, it 
has been under investigation by the English government for over twenty 
vears, and the amount of moisture artificially introduced into weave sheds 
has begn under government control in England since 1889, and rules regu- 
lating both temperature and humidity in cotton weave rooms have been in 
operation since 1898.§ The Massachusetts law followed the English 
regulations quite closely with reference to the permissible limits of humidity 


and temperature, b 


t applies those limits to both the spinning and weaving 
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| eT sult ol tt COMDATISON O {vie 0 rometetr 
psychrometers, et il shortly be published elsewhere, and it th the 
studies of ft yn the mills whicl ere made by the staff of the Lawrence 
Experiment Station that the present paper has to deal 


INFI ENCE OF THE CONDITION OF THE ALI ON Hk \ND COMPO 


While the varying composition of thy ture o ust d impurities 
called air has been known for many ears and the effect of mat ol tthe 
components and impurities upon the human organism has bet let mined, 
it is only within a comparatively fey ears that it ha een Tully re ed 
how great an influence the condition of the air exerts upon eo i 
health, comfort and eners oft individuals and communitt Pure 
aomixture ot about tour parts nitro and part Pur wil 
how er, pra ticall nownh tle I ilrrounds Is il 
contains certain amounts ot water apor, of other gas and of fine 
divided particles of orgamie and minera! matter together with greater o 
less numibe rs Ol living all ol wil 1} effect nh one or 
another the health or comfort of the individual Phe human bod o 
constituted that it readily adapts itself to consider ble fluctuations in the 
proportion of oxygen and nitrogen of the air, and it has be amply proves 
that the amounts of carbon dioxide which are at a kely to be present in 
mill “air are wit] out an appre inble alle | roon mono 
an active poison, ma oceasionall be present im the r ot mill nm while 
gas is used for fuel or lighting Gas is still used for lighting in some of t] 
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older mills, and in some cases gas flames are used for singeing the cloth in 
the finishing process Phe probability of carbon monoxide being present 
nts in the air of the larger mills, however, is extremely 
shuht Other ses such as methane, hvdrogen, ete.. which because of 
their explosive properties when mixed with air are of extreme importanes 
in the questio the air in mines, ete., and chemical fumes and vapors 
vhich ma effect the health of emplo ees In certain industries appar ntl, 
have no place in thee present problem 
The physical condition of the air, however, is a much more important 
factor, the circulation of the blood, the assimilation of food, and pra tically 
every other function of the body being directly or indirectly affected by the 
temperature and humidity The body is constantly producing heat 
which must be expended in energy or in the evaporation of moisture or must 


be lost by radiation The performance of the body functions and the 
health of the individual are completely dependent on the elimination of 
this body heat Phe body will perform its functions for a time even when 
surrounded by air which is considerably above the body temperature i 
the humidity is not too great, the excess body heat being eliminated by the 
evaporation of the profuse perspiration which is usually induced under 
such conditions. On the other hand, if the temperature of the air be lower 
than that of the body the excess body heat will be lost by radiation even 
although the air be saturated with moisture. It the temperature of the 
air rise above that of the body, however, and the air ts saturated with 
moisture, there is no way for the excess body heat to escape and fever 
follows with all its accompanving derangements of the body functions 
Persons employed indoors, and especially those whose occupations are 
more or less sedentary are particularly susceptible to the physicial condition 
of the au In a cool bracing atmosphere with relatively low humidity all 
the body functions are more active, breathing is deeper and more frequent, 
the circulation of the blood is increased, the digestion of food is stimulated, 
and more and a greater variety of food is consumed, with the result that 
the various ingredients necessary for the upbuilding of the body cells are 
not only more numerous but are better assimilated In a hot moist 
atmosphere, however, the conditions are reversed, the blood ts brought to 
the surface of the body, and the brain and organs of digestion and absorption 
are depleted, and not only are mental and physical activity reduced but 
the general resistance of the hod, to disease is lowered The feeling of 
depression felt in badly ventilated rooms is largely caused, not by excess 
of carbonic acid or depletion of the air of its oxvgen or by toxic substances 
emanating from the occupants, but from the fact that the temperature and 
humidity have increased and normal evaporation from the skin has been 


reduced, thereby affecting the temperature-regulating mechanism of the 


bodv. and the entire nervous and circulatory svstems, According to 
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istics or personal habits which are peculiar to them as a class we should 
expect this effect to show in the vital statistics of those cities in which a 
considerable proportion ol the poy ulation are thus employed 

The four great textile cities in Massachusetts are Fall River, Lowell, 
New Bedford and Lawrence, with an aggregate population of over 400,000 
| eople In these cities the manufacture of textile goods is prac ti ally the 
only industry of importance, and in the various branches of this industry the 
great majority of the employed population of these cities is engaged. The 
returns of deaths from various causes in Massachusetts cities have been 
pul lished annually in the reports ol the State Board of Health since 1894. 
Comparing the returns of deaths from these four textile cities with those of 
the whole state during these seventeen vears we find that the combined 
death rate from pneumonia and bronchitis was higher than that of the state 
in twelve of the seventeen vears in New Bedford, in fourteen of the seven- 
teen years in Lawrence, in fifteen of the seventeen years in Fall River and 
in each of the seventeen years in Lowell. Furthermore, the death rate from 
consumption was higher than that of the state in fourteen of the seventeen 


the seventeen vears in Lawrence, and in eight 


Vears 1 Lowell, Im nine oO 
of the seventeen in New Bedford, and only in Fall River was the death rate 
from this cause lower than that of the entire state during a majority of the 
time since the records have been publis| ed 

In Table 1 are shown the average yearly death rates from respiratory 
diseases in each of these textile cities, in three cities in which the majority 


of employed persons are engaged in the manufacture of shoes, and in eleven 


other cities in which the industries are diversified or which are more resi 
dential in character, during the three five vear pe riods between 1896 and 
1910 Phe average death rate from tuberculosis during these fifteen y ears 
was higher in Lowell than in twelve, and higher in Lawrence, Fall River 


and New Bedford than in nine of these other fourteen cities, and the average 


for the four textile cities is about 11 per cent. higher than that of the three 
shoe cities, and about 7 per cent. higher than that of the other eleven cities 
in the list The difference in the combined death rates from pneumonia 
and bronchitis in these various cities is even more marked. The mean 
death rate from these two causes was higher in Lowell and Fall River than 
in any of the other cities in the table and the mean death rate in Lawrence 
and New Bedford was higher than in thirteen of these fourteen cities. 
Taking these cities in groups, the mean combined death rate from these 
two causes in the four textile cities during the fifteen years is more than 20 
per cent. higher than that of the whole state, more than 60 per cent. higher 
than that of the three shoe cities and nearly 30 per cent. higher than that 
of the eleven cities having diversified industries. 

During the past few years there has been a strong campaign for the pre- 


vention of tuberculosis throughout the country, and the effect of this is to 
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REASONS FOR ARTIFICIAL HUMIDIFICATION 


It is now quite generally appreciated by mill managers that the humidity 
of the air is an important factor in the manufacture of textile fabrics 
The former supremacy of certain English localities as textile centers was 
due to the naturally favorable climatic conditions, and the recognition of 
this fact led to the adoption of artificial means of increasing the moisture 
of the air in mills less favorably located. In this country the question of 
humidity received scant attention for many vears. Within the last few 
vears, however, systems of artificial humidification have been installed in 
practically all of the larger and more modern mills as well as in many of 
the smaller and older ones 

The fibrous materials used in textile processes are directly influenced by 
the presence and amount of moisture in their substance. When the fibers 
contain a certain proportion of moisture they are elastic and cling closely 
together and may be carded, combed, drawn out and spun into yarn, and 
woven into cloth, more easily than when dry. Under such circumstances 
the work in all these departments runs better and smoother, finer grades of 
goods may be made from the same stock, there is less waste, and the machines 
may be run at higher speed with less attention from the operatives. In a 


dry atmosphere the stock loses much of its moisture, the individual fibers 


become harsh, stiff and bristly and when drawn out and twisted into yarn 


one 
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the ends stand out in all directions. Each fiber so lving outside the twist 
escapes its duty in contributing to the strength of the varn.  Electrifica 
tion by friction, which is largely increased when the stock is dry, further 
contributes to this state by causing the fibers to repel one another. Yarn 
spun under these conditions is harsh and kinky, does not retain its twist, 
and breaks easily during the various manulacturing ope rations loo 
much moisture in the stock, however, is a decided disadvantage in many 
of the operations If the degree of moisture in the stock varies. as is the 
case when the natural humidity of the air fluctuates through any consider 
able range, a constant adjustment of the machines is required in order to 
keep the proper tension upon the varn \s the temperature of the au 
increases, its affinity for water vapor also increases, and with higher tem 
perature a greater relative humidity of the air is necessary to prevent the 
necessary moisture in the varn from being lost through evaporation 
Much of the power used in textile mills is ultimately converted into heat 
Much of this heat, however, ts absorbed in the evaporation of water, the 
heat required for the evaporation of one pound of moisture per minute 
being equivalent to that generated by twenty-five horse-power of machin 
ery \ proper system of artificial humidification, therefore, not only 
serves to correct the deficiency in humidity but also helps to control the 


temperature. With these facts in mind it ts evident that the use of arti 


ficial humidification is a distinct advantage to the manufacturer. From 
the viewpoint of the operative also artificial humidification is desirable in 
many particulars. As the work runs more smoothly and evenly and there 
are fewer breaks and defects to watch for and repair, the tax on his nervous 
energy is greatly lessened, while the fact that dust and “fly” are appreciably 
reduced and much of the excess heat is absorbed contributes to his health 
and comfort His earnings may also be increased to some extent, as he is 
enabled to turn out both more and better work The temperature and 
humidity most suitable for obtaining the best results in each process with 
material of different character and quality have been determined with 
considerable eare, and generally speaking have bres i found to he sti h as 
would not be unduly prejudicial to health With the de clopment of the 
artificial humidification idea, however, and the appreciation of its benefits, 
the disadvanatages of excessive moisture have frequently been overlooked, 
and amounts of humidity have been introduced which were not only 
detrimental to the work but also extremely bad for the workers. It is this 
feature, rather than any prejudice against the introduction of artificial 


moisture which has made laws limiting the amount of humidity necessary. 


Meruops or INcreasinc 
There are numerous types of apparatus for increasing the humidity of 


textile mills, some of which depend upon the introduction of moisture 
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The s piest ‘ od of producing artificial | nidity in mill rooms is by 
sprink lin ter up the floor and trusting to natural evaporation This 
method known as “degyging was widely practiced at one time, and is still 
used. or was unt recently, In som oreign mulls This practice Is objec- 
tionable to the operat es who believe that constant standing upon a wet 
floor is conducive to rheumatic troubles Karly improvements upon 


cle were the provision ol s] allow Is Ith the tloor ior the water 


or the plan I ol si illow pans ot water ibout the room (nother prac tice, 
one which is still used to a 


certain extent in some of the smaller and older mills, is that of introducing 


steam mto the roon ly some mmstances the steam Is blown directly into 


the “air. but us rally the steam is turned into deep cans to prevent the dirty 


water and ont t cari iron damaging the goods in the process 


of manutacture The use of steam is objectionable for the 


reason that it 
unduly increases the t mperature ol the rooms 


The modern types ol | me are all olutions rom one 


or the other ol these older pl rctices Phere ire two general ty pes of 


modern apparatus in whi h natural evaporation from a moist surface is 
relied upon to increase the moisture of the an In one of these the moist 
surface is supplied by cloths which are kept constantly saturated 


water and in the other by 


with 
plates over which a thin filth of water is constantly 
flowing. In both cases the air is circulated among the cloths or plates by 


a fan or blower and considerable power Is required for their operation. It 
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of the industry differ only in detail, and more or less cotton is mixed with 
the wool in the manufacture of TATA vrades of so-called woolen cloth 
While the manufacture of knit goods Was not covered by the investigation, 
this branch of the textile industry differs from those studied only in the 
manner in which the varn is interwoven to form a fabric, and the atmos 
pheric conditions and requirements in the knitting room are not unlike 
those in the weave room 

Phroughout the investigations determinations were made of the tempera 


ture, humidity and bacterial content of the air and analvses were made of 


the water used for humidification, and wherever filters or other apparatus 


lor purilving this water were found, tests were made ol the bacterial effi 
ciency of such filters. In addition, data as to variations in temperature and 
humidity were obtained from the officials of certain mills in which more or 


less complete records have been kept, and comparisons of the readings of 
the various types of hygrometers with the standard instruments used in 
the investigation were made under actual mill conditions wherever such 
instruments were found installed 

Phe portion of the law limiting the degree of humidity applied only to 
the spinning and weaving departments, but that relating to the quality 
of the water used for humidification was less specific and might be construed 
to apply to all departments. For this reason while particular attention 
Was given to the conditions in spinning and weaving rooms, the investiga- 
tion was extended to cover typical conditions in practically all of the other 
rooms where humidifiers were used and, for purposes of comparison, exami- 
nations were made of the conditions in many rooms where there was no 
artificial “humidification 

The sling psychrometer, in the modified form used by Soper in the study 
of air in the New York subway, was employed throughout for the deter- 
minations of humidity. This is essentially the standard instrument 
recommended by the United States Weather Bureau, but is constructed of 
aluminum and has an aluminum case with bayonet lock and carrying strap. 
The relative humidities corresponding to the difference between the actual 
dry bulb) and the sensible (wet bulb) temperatures have been taken from 
the standard tables furnished by the United States Weather Bureau (U.S 
Dept. Agr., W. B. Bull. No. 235 The humidity values given in these 
tables differ to some extent from those in tables supplied to the mill officials 
by the makers of many types of humidifiers and hygrometers, and from those 
stated in both the Massachusetts law and in the English regulations, all! 
of which are based on the English or “Glaischer” tables. 

After a careful comparison of a number of different methods for deter- 


mining the numbers of bacteria in the air, it was decided to use the sand 


filter method, essentially as recommended by the A. P. H. A. Committee 


on Standard Methods of Air Analysis, and to make comparative tests 


Artificial Humiudifieation 1189 


bv the exposed plate method \s an added factor of safety, three sand 
filters were used in series in each determination inst ad of two as pres ribed 
by the standard methods Che wisdom of adding the third sand tube was 
evident from the fact that a few bacteria were occasionally found in this 
tube which had passed through the first two tubes Phe sand tubes were 
sterilized individually by dry heat and then fitted together with rubbet 
connections which had been sterthzed bv alcohol For convenience in 
handling each set of three connected filters Was placed ina brass tube closed 
at each end by a rubber stoppe \ large bevel pump with reversed 

ilves was used to draw the air through the filters, the capacity of this 
pump being calibrated each day Some trouble was ¢ Ypert wed at first 


by back-pressure from the pump disturbing the sand, this being finally 


eliminated by the msertion of a Bunsen valve in a small suction botth 
filled with water between the pump and sand filter train Fifty liters of 
air were drawn through the sand for each sample. During the first part 


of the investigation four plates were exposed for each sample. one with 
ar. one with litmus tose agar and two without media, meal and litmus 


agar being added respe tively to the two dry plates atter they were 


lactose 
returned to the laboratory \s there was practically no difference in the 
counts on the wet and dry plates, and as the latter were far m re convenient, 
dry plates only were used during the greater portion of the investigation 

(s soon as the samples were received at the laboratory, the sand from 
each filter tube was mixed with 10 cc. of sterile water, shaken thoroughly, 
and after standing one minute for the sand to settle, fermentation tests and 
agar and litmus-'actose agar plates were made of the supernatant water 
All agar plates were incubated four days at 20° C. and litmus-lactose agar 


plates eighteen hours at 40° ¢ before counting, both total and red colonies 


being counted on the latter. Moulds were counted on all plates when 
present Fermentation tubes were incubated eighteen hours at 40° ¢ 


all positive fermentations being tested for the presence of B. coli by the 
regular Lawrence procedure All counts by the sand filter method were 
multiplied by a factor, the results being expressed as bacteria, ete., per 
cubic meter of air. For the purpose of averaging results from different 
samples, all samples which contained less than 200 bacteria per cubis 
meter. 7. e.. contained no bacteria in five liters, were assumed to contain 
100 bacteria per cubic meter The results of fermentation tests have been 
expressed as “+” or “0” in five liters of air 

In collectiong samples an ordinary camera tripod with an enlarged top 
was used as a support for the sand tubes and exposed plates, the intake of 
the sand tube and the exposed plates being located about two feet apart 


and about five feet above the floor 


To he concluded 


A DISCUSSION OF THE PROBLEM OF FISH 
LIFE IN CONTAMINATED STREAMS. 
ArtTiur Leper 
(/ / 


The writer regrets that it has not been possible for various reasons to 
present the result of experiments on fish hfe carried on by Mr Langdon 
Pearse and the writer at the Sewage Testing Station of the Sanitary lis 
ck of precise experimental work on the relation of 
raw, sett ed ptr and hiologi all treated sewaves or sewage mixtures, as 
well as trade wastes, to fish life in surface waters in this country. 

Phe fundamental work on this subjec t has been undertaken by two Ger- 


mans, Weivelt Arch Ilve ISS5 and Ki nig 


“Die Verunreinigung der 
Gewiisser,”” 1899, vol. 2 \ few of the other observers were Richet, Hasel- 
hoff, Richter, Hofer, Kiimmerer, Grandeau, Bert and Ohlmiiller. Their 
investigation dealt principally with trade wastes Weigelt observed the 
influence of putrid residential sewage upon trout, salmon and char in very 
exhaustive experiments Hoppe-Sevler and C. Duncan (Z. phy siol. Chem 
1893) demonstrated the effect of various amounts of oxygen in water upon 
trout and tench Other observers of this phase of the problem were Jol 
vet and Reynard, Walter and Hofer. The work done by these men is of 
interest to ichthvologists here but should not be ace epted as conclusive as 
far as American conditions are concerned Even where the foreign experi- 
ments deal with the observations on the influence of certain chemicals 
added to the water upon fish life, the results may be applic able to our con 
ditions only with certain limitations Certain species common to surface 
waters here are rare abroad and species in which we are particularly inter- 
ested have not been experimented on abroad at all. Now we know that 
various species will differ quite materially in their resistence towards chem- 
ical compounds or trade wastes and that even one and the same species 
inhabiting surface waters of different quality may show deviation in this 
respect As far as sewage is concerned the European experiments are 
without doubt of little value to us. They deal with a much more concen- 
trated liquid, which as a consequence decomposes quickly, forming pro- 
ducts toxic to fish The water-carrving capa ity of our rivers is on an 
average much greater than abroad Besides, here too we are interested 
in species uncommon in Europe 

In the American literature we strike occasionally references to casual 
observations on the relation of trade wastes to fish life but to the writer’s 
knowledge no systematic attempt has been made to go into it thoroughly. 
Very meritorious work of this kind is done by the United States Bureau 
of Fisheries and it is to be hoped that others will take up investigations of 
this kind, which will prove of great importance to the fish industry in this 
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CERTAIN PHASES AND FALLACIES OF 
AMERICAN INFANT MORTALITY 
STATISTICS 


President Lincoln once sadly remarked that he supposed there neve 


i erbre id as he had heen who | vd rotten so little 


is a hov so fond of 
ot it and that observation micht ble paraphrased to apply to \(merican 
yviiga statistics. Probably no other nation ¢ eT has shown so deep an inter 


est in its vital statistics as the Americar 


peopt is displayed ol late 


ippropriated anything lke as much money for their compilation, and, 
rie ertheless, had SO hy trouble in securing even reasonably compl 
and reliable birth and death returns. 

Of course, it Is scarcely necessary to observe to the members of the 
American Public Health Association, the difficulty in securing adequate 
vital statistics for this country Is by no means due to any s ortcomings 
on the part of our national statistical headquarters, the Bureau of the 
Census, the decided expansion of the registration area and vastly improved 
returns of the last decade being largely due to the persistent and intelligent 
work of the Bureau's Division of Vital Statistics The difficulties in the 
vay of obtaining the desired data are fundamentally chargeable to two 
unique features of the American situation, to wil 1) to our system of 
democratic government, including as it does half a bundred sovereign 
states, which in such matters are entire ly independent; and (2) to the 
many and 1 aried omplic ations of the most cosmopolitan of all populations 
of modern times, in which practically ll races and languages of the preset nt 
era play more or less part. Owing to the constitutional limitations of this 


nation’s central government, and the right of each state to say for itself 
how much or how little attention shall be paid to the com) lation of its 


vital statistics, neither a national code nor an uniform set of state laws 
for the registration of births and deaths is possible To make matters 
worse, more than one tenth 10.7 per cent of the American popula 


tion at last reports consisted of negroes, for the most part illiterate; and 

an even 35 per cent. of the population of Continental United States accord 

ing to the same authority, the Thirteenth Census, was either foreign born 

or of fore ign or mixed parentage, and he nee more or le ss unfamiliar with 

the details of our language, our laws, and our customs These two factors, 
1191 
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factors without a parallel in the case of any other nation, make the collee- 
tion of this country’s birth and death returns a veritable case of “confusion 
worse confounded,” 

Infant mortality might fairly be termed a special branch of vital statis- 
ties, and any man having even a bowing acquaintance with the branch in 
question will realize on a moment’s thought that practically any and all 
of the difficulties in the compilation of vital statistics in general operate 
with special, intensified, force in the case of infant mortality statisties. 
Even in the lowest walks of life, the adult is invested with a certain indi- 
viduality and is personally known to enough people to make it compara- 
tively easy to obtain from one source or another sufficient data as to his 
name, nationality, occupation, age, cause and time of death, ete., for the 
death certificate required in all civilized communities of the Occidental 
world as an inevitable condition for a burial permit. With that mere 
human atom, the baby, the case is very different. Whatever distinctive 
character from the viewpoint of the proud father and mother the new 
arrival may possess, in so far as the busy, practical, outer world is con- 
cerned the average new-born is only one more embryonic individuality, 
which often disappears without leaving so much as a name behind it. 
Small wonder is it that, except with the most thoroughly svstematized 
methods of birth and death registration as a guarantee against slips of 
omission, many a haby is born, and breathes a few hours, or days, or weeks, 
and dies—-or even persists in living and growing up—without figuring at 
all in the vital statisties of his country. In the case of a nation confronted 
with so many and so unusual obstacles in the way of complete registration 
as is the United States, of course the possibilities of such oversights and the 
resultant defective vital statistics are materially greater than in practically 
any of the European countries where this phase of governmental work long 
since became thoroughly systematized. Taking into account our consid- 
erable negro population—especially in the Southern States, without the 
houndaries of the registration area—our congested foreign populations in 
many of the larger cities with extremely lax registration requirements, the 
vogue of midwife service in those city Babels under the loosest of super- 
vising methods in many cases, obviously there are many phases of American 


infant mortality statistics which are indigenous and unfortunate. 


Tue Reau Utinity or INFANT Morva ity Statistics. 


A thoroughly up-te-date definition of the basic purpose of vital statis- 
tics, as now interpreted, was concisely stated by Dr. Reginald Dudfield, 
chairman of the Royal Statistical Society’s Special Committee on Infantile 
Mortality, in the address before the Society on November 19, 1912, with 
which he opened the discussion of the Special Committee’s voluminous 
report. As Dr. Dudfield put it: “Whatever may have been the original 
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aims and intentions of those who initiated the registration of births and 
deaths, there can be little room for doubt that at the present time the 
principal function of vital statistics, the natural outcome of registration, is 
the examination of the causes of unnecessary and preventable wastage of 
life and (but not to so general an extent) of sickness. Vital statistics may, 
in effect, be regarded as taking the place of laboratory experiments in social 
physiology and pathology If such views be accepted as correctly repre 
senting the functions of statistics, it is evident that sound conclusions 
cannot be obtained unless the basic data are reliable and accurate, and 
the methods of calculations used by different inquirers uniform, or at least 
strictly comparable.” 

Chis definition of the principal function of vital statistics at the present 
time is exceptionally applicable to infant mortality statistics, the moving 
cause for the steadily increasing public interest in this phase of vital sta 
tistics, by common consent, being the growing conviction of the thinking 
community that not only the public conscience but the public welfare 
demand a careful study of the causes for, and vigorous action for the pre 
vention of, unnecessary and preventable wastage of infant life. Dr. Dud 
field's warning that “sound conclusions cannot be obtained unless the 
basic data are reliable and accurate, and the methods of calculations used 
by different inquirers uniform, or at least strictly comparable,”’ even still 
more emphatically applies to the collection of statistical data regarding 
infant mortality. 

(s vet, there is practically not even a semblance of a basis on which to 
rest any tentative computation of the probable infant mortality rate of 
the United States as a whole. Any estimate, however expert, would be 
the merest guesswork, and it would be almost as hopeless to try to fix the 
infant death-rate for any section of the United States, or for any single 
state as a whole—with possibly two or three exceptions. In its discussion 
of infant and child mortality, Bulletin 112 of the Bureau of the Census, 
presenting the annual mortality statistics for 1911 and recently issued, 
frankly concedes the hopelessness of the present statistical situation on 
these lines, thus stating the case: “Unfortunately, owing to the generally 
incomplete registration of births in the United States, it is impossible to 
present satisfactory rates of infantile mortality for the great majority of 
the states and cities. Even for the registration states—that is, the states 
in which the registration of deaths is regarded as at least approximately 
complete—and for many of the cities of 100,000 population and over this 


cannot be done.” 

This shameful fact—and it can only be considered a “shameful fact” 
when one of the greatest and wealthiest nations is compelled to plead 
guilty to it—is probably so generally known to the members of this Asso- 
ciation that any further discussion of it at this time and place would be a 


if 
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mere waste of words Bad as it is, that is the condition which confronts 
us Americans, and the sole question, as I see the situation, is, what are the 
principal causes for this condition which are possibly remediable within 
reasonable time limits, and what are the practicable remedies? 

The report of the Special Committee on Infantile Mortality, appointed 
by the Roval Statistical Sor iety of London, was | ublished in June, 1912, 
presented in great detail the results of the committee's exhaustive investi- 
gation of “the systems adopted in different countries for the registration of 
births (including still-births)and deaths with reference to infantile mor 
tality,” and in its appended tabulation of the responses from 108 registra 
tion officers to its inquiries undoubtedly supplies the most comprehensive 
and concise summary of the registration methods of the several states of 
this country ever furnished in printed form, in so far as Lam aware. The 
tabulation of responses to the special Committee’s various questions con- 
tains more or less specific answers from twenty-six states of this country, 
and with the exception of Iowa and North Carolina every one of these 
states answered “yes” to the leading question: “Is the registration of 
births and deaths compulsory?”> Connecticut, Marvland, Massachusetts, 
Montana, New Mexico, North Dakota and Ohio, in their answers to the 
question, “What is the penalty for omission to register?” specifically name 
penalties for omission to register births, but the other states either make 
no answer to the question or make the ambiguous reply of naming a general 
penalty without showing whether or no it applies to non-registration of 
births or only to failure to register deaths. A footnote shows that the 
law of the District of Columbia applies to both births and deaths, and New 
York state now has a new law, which becomes operative on January 1, 1914, 
and provides for the registration of all births in the state within five days. 

It might seem at first reading of these categorical replies from the regis- 
tration officials of twenty-six states, or presumably persons authorized to 
answer for them, that at least approximately one half of the states of this 
country already had the laws necessary for the registration of births as 
well as deaths, but it is entirely unnecessary for anyone even casually 
familiar with the defective birth-registration of practically all of the states 

with the possible exception of Massachusetts, Rhode Island and Connec- 
ticut—to take the trouble to read the responses of the various states to 
the driving question, “Do many births or deaths escape registration?”’ 
In other words, the evidence is conclusive that in the great majority of 
cases the American laws providing for compulsory registration of births as 
well as deaths are not actually enforced, and are practically dead letters. 
Apparently but one of two interpretations of such a state of affairs is possi- 
ble, namely, that either the laws in question are so defective as to be un- 
workable, or that no serious effort to enforce the statutes is really made 
by the officials whose duty it is to enforce them. The latter interpretation 
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In L910 t] Department ot Health ol New York Cit instituted pro eed 
s against forty five physi ans and midwives who had failed to report 
charter (Section 


birt} 5 in the ( ity within the ten day s named by t} e ¢ ity 
1237). and settled twenty-two of these cases upon payment of the penalty 


It entered on 1911 with twenty actions pending and during the vear 
vear had settled 233 actions 


brought 260 new actions. and by the end of the \ 
Itv. Asan immediate outcome of the department’s 


on payment of the penal 
vigorous effort to enforce the law, it is believed that 95 per cent, ol all the 


births in Greater New York are now annually registered 


A Bep-Rock Basis IMpPpERATIVELY NEEDED. 


When a new “sky-scraper” is added to the maze of brick and stone and 
steel towers which has developed of late vears at the lower end of Manhat 
tan Island, the builders invariably sink their caissons so as solidly to rest 
on the bed-rock foundation of the metropolis, however far depressed the 
rock may be at that particular section of the island, and however much 


time, and labor, and money cost may be involved in the foundat:on work 
but 


Of course this method of sky -scraper building is not a builders’ hobby, 


a matter of sheer necessity , And a similar necessity confronts the would-be 


compilers of all safe and sound vital statistics; 
on solid foundations, the higher they build the more the structure which 


if their work does not rest 


they have created will be out of plumb 
In the compilation of general death-rates, 
plete returns of the deaths in the community are available, and, while actual 


as a rule prac tically com 


census counts of population are not made in any case oftener than by five 
vears periods, long experience has qualified experts to estimate with reason- 
able accuracy the probable total population for any inter-censal year, thus 
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making possible the computation of a general death-rate with scarcely an 
appreciable margin of error. And exe ept in the case of abnormally fluctu- 
ating populations, by similar processes corrected death-rates of approxi- 
mate accuracy can be worked out by age groupings of the population, the 
only serious danger of error being in the estimates for the very earliest ages. 
Even in census counts, the returns for the population under one year of 
age are confessedly unreliable and inaccurate. In his comments on infan- 
tile mortality, in the report on Vital and Social Statistics of the Eleventh 
Census, the late Dr. John S. Billings declared: “‘ Unfortunately, these 
data are incomplete and inaccurate, not only for the United States as a 
whole, but for all parts of the registration area. This is due to the fact 
that the number of children returned as being under one vear of age is too 
small in every locality, owing partly to omissions in the enumeration, and 
partly to the tendency of those reporting the age of infants to report those 
who are between nine and twelve months of age as being, in round numbers, 
one vear old, which last is a defect common to the censuses of all 
countries.” 

The figure for the population under age 1 being entirely unreliable, 
whether based on census returns or on estimates for inter-censal vears 
computed from those returns, it obviously follows that even the most care- 
fully calculated infant mortality rates worked out by dividing the number 
of infant deaths by the supposed population under age 1 are necessarily in- 
correct, and of comphtratively little value. On the other hand, if there is a 
complete registration of living births and deaths under age 1,—however 
short the period of life—the calculation of infant mortality by the division 
of the number of infant deaths by the number of living births rests on 
as solid a bed-rock foundation, as do the great sky-scrapers of New York 
City. For these reasons the vital statisticians of Europe long since dis- 
carded the former method of working out infant mortality rates as practi- 
cally wort less, and concurred that the only reliable, scientific, method of 
calculating infant mortality is that of working out the ratio of infant deaths 
to living births \s the report of the Special Committee on Infantile 
Mortality, of the Royal Statistical Society, shows, Spain was the only 
nation in Europe reporting to the committee which then calculated its 
infant mortality on the basis of the ratio of deaths under age 1 to the sup- 
posed population under age 1. Anhalt, Saxe-Meiningen, Mauritius, Cuba 
and Uruguay were the only other divisions or countries in all the world, 
outside of this country, which reported their continued allegiance to the 
old-time method, but Indiana, Iowa,. Maryland, Michigan, Minnesota, 
Nebraska, New Jersey, and Ohio similarly confessed. Practically all of 
the civilized world outside of the United States now calculating its infant 
mortality on the only rational, scientific, basis, the lack of the data needed 


to enable this country to fall into the procession of civilization and follow 
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the almost universally accepted course might almost be considered as one 
of the distinctive phases of American infant mortality statistics 

There is but one possible method of substituting the scientific for the 
inscientific process of computing the infant mortality of this « ountry, and 
that, of course, is the collection of practically complete birth returns 
Fhanks to the determined educational efforts of the Bureau of the Census. 
of this Association, and of certain other intelligent influences. there are 
now abundant indications that this desideratum will sooner or later be 
attained At least the vounger members of this Association may even 
live to see the day when the vital statistics of the United States will have 
so far advanced as to justify their inclusion in the international records 
annually published in the reports of the registrar-general and other recog 
nized European authorities on the world’s vital statistics; but up to date 
the nearest approac h to such recognition of the supposed vital statistics 
of one of the leading nations of the earth that the registrar-general’s office 
has felt justified in making has been the publication in recent reports of 
a brief summary of population and death figures for the registration area 
furnished for the purpose by Dr. Cressy L. Wilbur, chief statistician of the 
Division of Vital Statistics of the Bureau of the Census As a matter of 
course, Dr. Wilbur was compelled to omit from this tabulation any infant 


mortality figures for this country 


DIsTiINne TIVELY AMERICAN STATISTICAL SHORTCOMINGS 


(An unfortunate, but none the less inevitable, by-product of the steadily- 
improving registration of births in many states and cities of this country 
is the resultant inaccuracy in the vearly comparisons of the apparent birth 
rates and infant mortality rates for those states and cities \s the per 
centage of actual births duly registered increases, even though the real 
birth-rates and infant mortality rates remain absolutely unchanged the 
apparent infant mortality rate, of course, will decrease, and the apparent 
birth-rate increase, unless the gain through improved registration of births 
is more than offset by the general decline in the world’s birth-rates or by 
immigration or other abnormal factors. By way of illustration, suppose 
that a city of an even 1,000,000 population were to have an actual birth- 
rate of 25 per 1,000, but that only S0 per cent of its births were registered, 
thus making its apparent birth-rate 20 per 1,000. By the time the city’s 
population had risen to 1,200,000 a constant birth-rate of 25 per 1,000 
would mean 30,000 actual births, and if the birth-registration had by this 
time so increased that 90 per cent. were registered, the 27,000 reported 
births would have lifted the apparent birth-rate from 20 per 1,000 to 22.5 
per 1,000. Should the actual birth-rate of 25 remain constant, the popu 
lation increase to 1,300,000 and the percentage of registered births rise 


from 90 to 95 per cent., the city’s vital statistics would record 30,875 births, 
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or birth-rate of 23.75 per 1,000 In short, although the birth-rate in this 
hvpothet se had tually undergone no change whatever, the in- 
cre se SO to OO 1 thre percentage ol revistered birt} ~ would have 


din apparentiy hfting theecitv’s birth-rate from 20to 23.7. thus show- 


a fictitious gain of 18.75 per cent., or nearly one-fifth, and making any 
n | cor risons of its supposed births and birth-rates grossly mis- 
leadin 

It :oes without saying that, even though the actual infant mortality 
rate of the cit ere to remain unchanged, the division of the annual 
returns for infant deaths by the improving annual returns for births would 


steady decline in the infant mortality rate, and thus 
make a true comparison of the annual infant mortality rates physically 
impossible anless in the earlier figures for registered births proper allow 
nee Was de to offset the improved birth registration \t the present 
time it is supposed that as high as 95 per cent. of all births actually occurring 
in New York City are registered, but Dr. William H. Guilfoy, the registrar 
of records, concedes that perhaps not more than 80 per cent.of births were 
registered as recently as 1900, and some authorities believe that the ratio 
of registered to actual births at that time did not exceed 65 per cent In 
other cities the margin of improvement in birth registration in that same 
short period may have been even greater. On the basis of an increase in 
births registered from 65 to 95 per cent. of the actual number, there would 
be an apparent increase of 46.15 per cent. in a birth-rate actually remain- 
ing stationary, and in case of an increase from 80 to 95 per cent. In regis- 
tration the apparent increase in a stationary birth-rate would amount to 
18.75 per cent Other things being equal, there would be corresponding 
decreases in the infant mortglity rates although the infant mortality rate 
had actually remained constant Do not these figures emphatically dem- 
onstrate one of the foremost fallacies of our American infant mortality 
statistics —except in the rare cases in which suitable allowance has been 
made for the changes in the percentage of birth registration? 

That there has been a real decline in the infant mortality rates of the 
states and cities of this country, as there unquestionably has been for the 
most part in European countries, I do not for a moment doubt. The mere 
decrease in the number of infant deaths registered in the last few vears 
with the percentage of actual infant deaths registered undoubtedly in- 
creasing instead of decreasing—and the population in practically all cases 
steadily increasing—is the strongest possible proof of such a decrease in 
the ratios of babies dying to babies born alive It might be argued at 
first thought by extreme conservatives that a declining birth-rate would 
possibly account for the decrease in the number of recorded infant deaths, 
even though there were no real decrease in the infant death-rate, but the 


more or less constant influx of immigrants to this country—in the main 
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made up of the most fertile of | uropean peoples— probably is substan 


tially offset the undoubted decline in the birth-rate of our native stock in 


recent years 

In its observations on infant and child mort t B fin I of the 
Bureau of the*Census positively asserts that “there has been a marked 
reduction in the infant death-rate in recent vears 1 am not sure that I 


have vet seen entirely satisfactory proots of any su marked reduction” 
in the case of any considerable number of American cities, but the entirely 
reliable English and German statistical records demonstrate that there 
undoubtedly has been such a reduction in the infant mortality rates of 
those countries, and probably the causes responsible for that reduction 
have also been operative in this country In England and Wales the 
average infant death-rate for 1891-1900 was 153 per 1,000 living births, 
as contrasted with one of 127 for 1901-1910, and for the last four years 
the rates have been as follows: 1909, 109 per 1,000 births; 1910, 105 per 
1,000 births; 1911, 130 per 1,000 births; 1912, 95 per 1,000 births. With 
the exception of 1911, when the trying summer period was unusually hot 
and dry, of late vears the decrease in the infant mortality rates of practi 
cally all foreign countries with reliable records has been practically con 
tinuous. 

That eminent authority on vital statistics in general, and infant mor- 
tality statistics in parti ular, Dr. Arthur Newsholme, medical officer to the 
Local Government Board for England and Wales, has recently supple- 
mented his many notable contributions to the literature of infant mortality 
with a voluminous study presented in the Forty-Second Annual Report 
of Local Government Board, and in that report thus comments on the 
recent general decline in the infant mortality rates of his country 

a dispassionate review of all the circumstances makes it |Lighly proba 


improved sanitary circumstances of urban populations, by increased atten- 


le that this decline has been, in large measure, brought about by the 


tion to municipal and domestic cleanliness, by the education of mothers 
in personal hygiene, espec ially in regard to food and the care of infants, 
and by elevation of the standard of conduct and moral responsibilit 

This calm and expert analysis of the causes for the recent reduction of 
England’s infant mortality probably applies word for word, and comma 
for comma. to this country, although we have not as vet bv any means as 
a nation gone about the reduction of infant mortality in the practically 
universal and thoroughly systematized manner in which England has 
tackled the job. In certain spots—especially in that greatest of American 
spots, New York City—we have seriously grappled with the problem, but 
not as vet on a nationalized basis. Within the limitations of its extremely 
narrow appropriation, the new Children’s Bureau, at Washington, is trying 


to make a broad investigation of the various phase s of the proble m: the 


—— 
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New York Milk Committee, the American Association for the ~tudy and 


Prevention of Infant Mortality, and various other promising agencies are 


codperating, and the prospects are encoursging Since 1910 the deaths 
under age 1 in Greater New York have dropped from 16,215 in that year 
to 15,053 in 1911, to 14,289 in 1912, and up to August 30 the total of infant 
deaths in New York City during the present year was but 9 551 as com- 
pared with 9,909 up to the end of the corresponding week of 1912, according 
to the tabulations of the Babies’ Welfare Association, of New York. There 
ean be no doubt that the excellent work of the Board of Health's Division 
of Child Hygiene in recent years, the fifty-five milk stations now main 
tained at muni ipal expense as an outcome of the New York Milk Com- 
mittee’s vigorous campaign in 1911, the twenty-two other milk stations 
now run by private agencies, and the systematized efforts of the recently 
organized Babies’ Welfare Association are largely responsible for the 
decided decrease in infant deaths in New York since 1910. 


Our APPARENT STEADY INCREASE IN INFANT DEatTuHs FROM WASTING 
DISEASES. 


Despite all the strong indications of a probable decrease in this country’s 
infant mortality rate in the last few vears, in default of complete statistics 
of births and infant deaths we do not know, and cannot prove, that there 
has been a decrease in the infant death-rate for the country as a whole, 
though we can substantially so prove for certain large cities like New York 
and, perhaps, for Massachusetts and one or two other New England states. 
We have the total number of supposed deaths under age 1 in the registra- 
tion area for each of the twelve years 1900-11, and the supposed num- 
bers of these deaths due to each of the numerous recognized causes, but in 
default of accurate figures for the number of living births in each of these 
years we are necessarily more or less at sea as to whether the infant mor- 
tality rates for individual causes of infant deaths have really gone up or 
down. ‘This fact is especially unfortunate in the case of that group of 
all important causes of infant deaths which Dr. Newsholme terms “devel- 
opmental and wasting diseases,’ and which includes deathscharged to diar- 
rhoea and enteritis, malformations, premature birth, congenital debility, 
and injuries at birth. As I have shown in one of the tables appended to 
this paper, the total number of deaths charged to these five causes in the 
registration area has increased from 55,558 in 1900 to 88,465 in 1911, but 
the mere increase in number would mean practically nothing in view of the 
steady increase in the registration area and its population and presumable 
number of births between the years 1900 and 1911. If the complete birth 
returns were available, it would be an easy matter to work out the ratio 
of deaths from each of these five causes to births, and, if there had been no 
important changes in the methods of reporting and classifying deaths under 
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these headings, we should then positively know whether the movement on 
these lines was upward or downward 

Having no birth returns for the registration area on which to work out 
the ratios in question, the one available method of atten pting to determine 
the rise or fall in the curve of infant deaths from “developmental and wast- 
ing diseases” is to compute the ratios of the deaths assigned to these causes 
to the total reported numbers of infant deaths from all causes by individual 
vears and periods, and then compare these ratios So calculated, I find 
that the ratio practically has continuously increased, 49.7 per cent. of all 
recorded infant deaths in 1900 in the registration area having been charged 
up to these five causes, 59.2 per cent. having been so charged in 1911, and 
the ratio for the six-year period, 1906-11, having been 57.5 per cent. as 

gainst one of 51.4 per cent. for the six-year period, 1900-05 It is possi 
ble that quite a number of cases of premature births have latterly been so 
rezistered and consequently included among infant deaths though in the 
earlier vears they might have been loosely classified as still-births and not 
reported at all. In his work on “Infant Mortality and Infants’ Milk 
Depots,” Dr. G. F MeCleary, of London, cited facts to show that the 
registered increase In England and Wales of deaths from premature birth 
was not entirely explicable by “‘a transference to the death register of 
children who would formerly have been buried as still-born,”’ and it is 
extremely improbable that all, or anything like all, of the apparent increase 
of the number of deaths in the registration area from premature birth 
from 10,170 in 1900 to 23,539 in 1911 can be explained away on the theory 
that improved registration methods have latterly brought about the regis 
tration of large numbers of deaths from premature birth which formerly 
would have figured as still-births. 

Certainly any such excuse would scarcely apply to deaths charged to 
malformations, congenital debility, and injuries at birth, and of course the 
record of deaths from diarrhea and enteritis stands practically unchallenged. 
’ Congenital debility is the only one of the five causes which shows any 
decline in the ratio of deaths so charged in the later six-year period, all 
four other causes show a decided increase in the later period, and the ratio 
of deaths charged to injuries at birth reveals a startling increase of 60 per 
cent. in the later six-year period as compared with the former six-year 
period, 2.4 per cent. of infant deaths from all causes having been so listed 
in 1906-11, although but 1.5 per cent. was thus charged in 1900-05. In 
the current July number of the Journal of the Royal Statistical Society Dr 
Reginald Dudfield presents certain figures “On the Increase of Mortality 
from ‘Injury at Birth,’”’ and shows that 846 deaths were so charged up in 
the infant mortality statistics for England and Wales for 1910, whereas 
but 603 were thus entered in 1901, and that for each 100,000 infant deaths 
in England and Wales in 1906-10 there were 820 due to injury at birth, 


1202 The American Journal of Public Health 


althou 
all causes was but 529 Dr. Dudfield savs that “the results are submitted 


rh in LOOL-OD the proportionate number per 100.000 deaths trom 


without an discussion of the causes of the increase, as that Is a subject 
more suitable to a medical gathering. It will require some ingenuity to 
explain wav the ery great increase in mort lity from this one cause—a 
cause which ought not to be operative except in very rare instances. The 


proportionate increase in the mortality from this cause in our registration 
area has not been quite so large as that shown for England and Wales by 
Dr. Dudfield’s figures, but in both the five-vear periods named our ratios 
of deaths from injury at birth to infant deaths from all causes were approxi- 
mately three times as great as those of England and Wales, there having 
been 1,680 deaths from this cause in our registration area in 1901-05 as 
compared with 529 in England and Wales, and 2,257 as compared with 820 
in 1906-10 It might seem that this comparison of our figures and the 
corresponding English figures is almost as surprising as are comparisons 
of the railroad accident and homicide rates of the two countries, and one 
which calls for serious attention from our American pediatric societies. [| 
have heard exceedingly competent physicians express, at luw breath, the 
opinion that the latter-day rush of American obstetrical specialists, their 
unwillingness to wait for nature to take its own course, and their tendency 
to use chloroform and forceps on the slightest provocation may have con- 
siderable to do with the extraordinary apparent increase in our ratio of 
deaths from injuries at birth As Dr. Dudfield suggests, however “that 
is a Subject more suitable to a medical gathering.” 

I have briefly reviewed several phases and fallacies of American infant 
mortality statistics which impress me as more or less distinctively Ameri- 
can, but, aside from our lamentable and unique lack of even approximately 
complete birth returns, unquestionably the most distinctively American 
feature of our infant mortality statistics is the enormous population of 
alien races from all corners of the earth which figures in those statistics 
and the considerable population of utter.y illiterate negroes. Surely no 
American could be accused of American boastfulness for asserting—or 
conceding, if vou please—that the United States stands absolutely alone 
among the nations of the world from this viewpoint, and is confronted with 
an unprecedented conglomeration of problems naturally associated with 
its mixture of racial stocks Fourteen vears ago Newsholme recorded the 
fact that “of the 29,002,525 persons enumerated in this country (England 
and Wales) at the last cersus 961 per 1.000 were natives of England and 
Wales.” and in 1896 Giddings announced that 979 of each 1,000 inhabi- 
tants of London were either natives of that city or other British possessions, 
only 21 hailing from foreign countries. Russia, Austria-Hungary, and 
Germany include various racial stocks in their populations—expecially 
Russia and Austria-Hungary—but their respective percentages of immi- 
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1) the foreign born population and popul ion ol foreign or mixed parentage 
in each of the ten leading cities of the country in 1910 und the ratio of each 
element ta the 4 populati d (2) the for born populations of 
each of these ten « ities hailing irom those exc ptionall fe rtil stox k coun- 


tries, Russia, Italy, Austria and Hungary, and the percentage ratio of 


American Infant Mort: Statisties 1208 
PABLI 
\\ 
| 


these combined elements to each « tv's tot: po] tlation Summarized in 
a sentence, the first table shows that about one third (33.4 per cent of the 
ent ‘ lat ten leading cities is foreign-born, that another one 
t] 7.5 per cent.) is of foreign or mixed parentage, and that, all told, 
71 per cent., or more than seven out of every ten residents, of our ten lead- 


iT ities 1 f distinctivelv foreign blood In New York City, 40.4 per 


ent the entire population of nearly 5.000.000 in 1910 was foreign-born, 
here n London 68 per cent. of the reside:.ts were born in the city, and 
ibout 354 t.inG t Brit outside of London 
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FOREIGN-BORN POPULATIONS OF Phil LEADING CITIES O| 
tNITED STATES IN) 1910 RESPECTIVELY ACCREDITED BY THE THIR 
rEENTH CENStUs TO RUSSIA, ITALY, AUSTRIA AND HUNGARY 
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P ) $5,508 19,860 12,49 168,360 10.9 
St. | 15,481 11,171 8.759 $3,005 
B $1,892 1.380 $24 76.111 11 
( LO, $2,059 1,508 109.8 19 ¢ 
O4 6.540 1.358 744 
14,120 21,400 6.57 GS,48 12.8 
t 1S.644 14,160 ) 4 9 
B 11,399 9,284 8.1 
I £40, 196 159 002311 16.1 


In default of detailed birth-records for each city there is no known means 
of ascertaining even approximately how many births and infant deaths in 
the ten leading cities of this country are to be accredited to the four coun- 
tries above named from which so large a percentage of the immigrants of 
recent vears have hailed. But in order to show what an important part 
the populations of Russian, Italian, Austrian and Hungarian birth really 
play in those ten cities’ infant mortality statistics, I have worked out a 
purely hypothetical tabulation showing how many births and infant deaths 


those elements of the population would have had in each case in 1910 if 
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their birth-rat: nd infant death-rates in this country had been identical 
with those of the countries in which t] ey were born Citing from Bulletin 

of the Bureau of the Census the supposed figures for the total! births 
and total infant deaths in each of our ten leading cities in 1910, I have 
attached these figures to the hypothetical tabulation of the births and 


Infant ae iths ot the tour foreign born stocks a imed, and added the ratio 


PABLE I\ 


POTAL POPL LATIONS, NATIVE WHITE POPULATIONS OF NATIVE PARENTAGE, 
POTAL WHITE POPULATIONS, AND NEGRO POPULATIONS, AND RATIOS 
OF EACH OF THESE GROUPS TO TOTAL POPULATIONS, IN| TWELVI 
LEADING SOL THERN CITIES IN 


‘ \\ 
Cites |’ 
p Number, | “ent. of 

Potal 
Pop 

P P 
0 147.4 19.40 ( 89,262 26.3 
\\ 66,711 04 6,128 71.4 94,446 28.5 
13,54 83,390 S19 10,522 18.1 
\ 11,98 102.861 66.4 1,902 
66,31 00 80.569 60.1 2 S05 9.4 
M 198 5 8 6,590 60.0 2.441 10.0 
R 69.130 tv “STO 16.7 6 
\ | 63,687 7 831 66.9 52 l 
0,458 7.764 47.2 1.056 52.8 
1. 106.022 is 2 1.44.71 1.8 642478 28.0 


of these hypothetical births and infant deaths to the totals in each case. 


It must he unde rstood that I have im luded only the fore hi born popula- 


tions in ea he se, and j f included the populations of similar blood either of 
foreign or mixed parentage, and within these limitations the pure ly h /po- 
etical tabulation shows that 76,428 babies would have been born to 


i 


these foreign-born residents of our ten leading cities in 1910 if their native 
birth-rates and infant death-rates had been maintained, and that 15,791 of 


those 76,428 | abi S would have died in the first vear, thus making a com- 


ww 
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rABLE \ 
4 DETAILED SUMMARY FOR THE TWELVE YEARS 100-] INCLUSIV] ‘ey 
j ALL DEATHS UNDER AGE 1 FROM ALL CAUSES IN THE REGISTRATION 


AREA, AND INFANT DEATHS DUI rO DIARRHEA AND ENTERITIS 
MALFORMATIONS, PREMATURE BIRTH, CONGENITAL DEBILITY, AND 
INJURIES AT BIRTH, AND THEIR AGGREGATE RATIOS TO TOTAI 
DEATHS UNDER 1 YEAR 


1) 
D | ( 
D | M 1) ( 
B 
( | 
( 
12.88 15, 11,361 12,64 1,899 
wie 14 { } 
) 1] 408 64 | ) R04 64 
10S 6.4 O49 16.44 ] 
154,37 $4.69 7,50 20 SS,244 
| tals 1.457 42S sone 62.6 LGS.514 400 29 48 450 ts 
P 
190. 61 ) 17 SSO ] } 
< 
1906 
1911 844,399 225,467 3,036 
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bined birth-rate of 38.2 and an infant death-rate of 207 per 1,000 living 
births for these four foreign-born elements in the population of the ten 
leading American cities The total birth figures for some of these ten cities 
is given tentatively for what they are worth in the Bulletin of the Bureau 
of the Census are so palpably defective that it would have been entirely 


misleading to have worked out the percentage ratio of supposed births 


rABLE VI 


\ RECAPITULATION OF ALL DEATHS UNDER 1 YEAR IN THE REGISTRATION 
AREA IN 1900-11 DUE TO INJURIES AT BIRTH, AND THEIR ANNUAI 
RATIOS TO ALL DEATHS UNDER 1 YEAR FROM ALL CAUSES 


1 \ 
I B 
| 
1 i 
f Total D 
vier | 
1900 111,687 1,050 
1901 7,4 1.134 1.1 
1902 1,304 
1908 16,8 1,669 
102, 1.899 8 
1905 10 2,166 
1907 131,110 2.804 » 14 
1908 136,45 110 28 
1909 140.0 OS » 50 
154 725 
1911 149 
Pot 1,457,428 9.485 
Six-) P 1900-19 615,029 9,222 1 50 
Six-Year I 1906-1911 S44.599 0 


of the four foreign-born elements named to the alleged total births of the 
cities in question. But the infant death returns for those cities presum- 
ably are approximately correct, and in that event the infant mortality of 
the Russian, Italian, Austrian and Hungarian-born population of those 
cities, as hypothetically calculated on the basis of their native rates, would 
have amounted to more than one third, or 37.1 per cent., of the cities’ 
total infant mortality. That is to say, a population amounting to only 16.1 
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er cent. of the ten cities’ total combined populat ould e supposedly 
| 7.1 per cent. of the cities entire 1 nt / And ight be 
ded the se of New York, Philad St. | Bost Pitt 
burgh, Detroit and Buffalo, whose birt ete, the 
ha hm t supposed heen | rl ele 
In ord ro oh! speaning forelgn orl tion of less ft in ome 
sixth of the total population of several of our largest cities might be ex 
pected to contribute hout one quarter of the tot birt} sand more than 
one tl ird ot the re te ni t mort il re to by tl t 
these tentati e figures somey hat grap! all sho ho important a part 


even the foreign-born Russian, Italian, Austrian and Hungarian elements 
in our ten leading cities play in American infant mortality 

To the nded tables abov summari ed ha idded one more of l 
self explanatory character, namely, a tabulation for the twelve leading 
distinctively southern cities of their several total populations, native-born 


white populations of native parentage, tot il white p ypulations, and total 


negro populations In the aggregate these figures show that the twelve 
foremost southern cities in 1910 had a native white population of native 


parentage amounting to nearly one half of their entire combined popula 


tion (48.2 per ce¢ nt.. to be exact about it -_ total white population of 71.8 


gregating 28 per cent. of their total 


per cent., and a negro population 


combined population. Taking into account the well-known fact of the 


cro infant mortality rate, the 


exceptional negro fertility, the excessl e ne 
28 per cent. negro population of the twel 


the final fact that more than one tenth of the entire population of the United 


ve principal southern cities, and 


States is made up of negroes, the importance of the colored factor, as well 
iis the foreign hlooded alien factor. in t] is country’s infant mortality 


statistics would seem to be painfully apparent 


THE BACTERIOLOGY OF SOOT 


W. L. Hotman, 


part yi Pa j md Bas lerive ] ersily tishburgh, Pitts- 


burgh, Pa 


Phe study of soot from a ba teriological standpoint has rece'ved but 
scant attention from the numerous investigators of the problems of the 
smoke nuisance 

Needless to say the subject has not been left out of the discussions; in 
fact, it is rather frequently mentioned in a more or less general way As 
far as I have been able to ascertain, however, there has been but little 
definite work on the Bacteriology of Soot as discussed in this paper 

In an article in the Rerue Industrielle (1), is found the question, “ Are we 
going to learn one of these day s that smoke, thanks to its antiseptic proper 
ties, contributes to making the atmospl ere healt] \ 2** Glinzer (2) refers 
to the fact that the party les contained in soot possess excellent germicidal 
and disinfecting qualities. Racine (3) in a discussion on the “Relation of 
Emphysema and Tuberculosis to coal-lungs in miners,” believes from his 
own observations that anthracosis of the lungs acts as a protective influence 
against tuberculosis and that the only correct view is that coal has a great 
disinfecting power and that the conserving action of the coal dust is perhaps 
to be explained “from its action as a hinderance to the growth of micro- 
organisms such as the bacilli of tuberculosis.”” We were unable to find m 
the literature any original work upon which these conclusions could be 
founded Perev Frankland (4) shows that fogs do not tend to concentrate 
or nurture bacteria, for he found there were remarkably few bacteria in 
London air during a fog On the other side of the question, Russel (5 
includes the increased number of bacteria in a list of contributory causes of 
the high death rates during fogs. Sir William Ramsay (6) first brought 
forward the theory that smoke by directly absorbing light, through the 
action of clouds and fogs, which are particularly fitted to absorb the blue, 
the violet and ultra-violet rays, which are the germicidal rays in light, 
contributes to the development and increase of bacteria, pathogenic as well 
as others, in the atmosphere. Liefmann (7) also believes that under the 
above conditions “bacteria, especially the pathogenic ones, are permitted 
to thrive.” In passing it may be mentioned that there is no evidence 
that bacteria ever grow in the air. They are carried into it from a variety 
of sources, are continually falling out of it by gravitation, being carried out 


by rains, or destroyed in a number of ways. The effect of the gases in the 


moke Investigation” of the Department of 
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] 


alr upon bacteria is another probl m. although it is closelv related to the 


one under discussion fhe contamination of the air of our cities with 


sulphur dioxide is well known (8); also that sulphur dioxide in the air acts 


is a disinfectant, the necessary proportion being not less than 92 grams of 


sulphur per cubic meter (9 Cohen and Ruston in “Smoke—A study of 
town air,” have devoted some space to the consideration of the effects of 
wid rains upon the bacteria of the soil Phe, point out that the greatest 
reduction takes place in the numbers and the activity of the nitrifying or 
nitrate producing bacteria, there being also a marked inhibitory effect on 
the nitrogen fixing organisms 

In our investigations we examined the air of Pittsburgh to determine the 
numbers and distribution of bacteria in differe.:| parts of the city and to 
ascertain, uf possible, if any re lation exist between the bacterial count and 
the smoke conditions 

For this purpose twenty glass evaporating dishes seven inches in diameter 
filled with agar-agar were exposed for from five to fifteen minutes in various 
districts Notes were taken of the presence or absence of smoke, the wind 
direction, the condition of the earth whether moist or dry, and time of 
exposure. The number of colonies developing in forty eight hours at 37 
C. varied within very wide limits and it was found impossible to discover 
any influence of the smoke content of the air on the bacterial count The 
difficulty of attempting to draw any definite conclusions from these experi 


ments will be patent to everyone, the factors which influence the bacterial 


content of the air being so numerous and so variable as rain, moist or 
dry soil, winds, sunlight, and other conditions The map ol the « ity shows 


the points where plates were exposed and Table I gives our findings in a 
condensed form 

One quite striking observation, however, was made and that was the 
comparative infrequency of the development of colonies around the soot 
particles. Rough macroscopic counts were made of the total number of 
visible soot partic les and of those which were infected, as indicated by a 
black speck in the center of the colony. Out of about 500 counted, 100 
showed growth. Many of these particles which we counted as soot, were, 
in all probability, specks of dust from other sources, so that our proportion 
of infected soot particles is too high In several of the plates the soot 
particles were too numerous to count and around the majority of these no 
growth was to be noted. This was particularly true in the case of Plates 
9 and 10, where the atmosphere was decidedly smoky Considering the 
sources from which bacteria enter the air this is not to be wondered at 
The smoke as it leaves the chimney is free from bacteria and apparently is 


not a favorable nidus for their collection from the air into which it ts poured 


The common types of aerobic Gram positive spore-bearing bacteria and 
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rABLE I 
( ‘ \ \\ ‘\ B ul 
4 lo fore. N. W 
( \\ l 
10 ( \\ OS 
t > 144 1 soot rtiicies 
9 Part | 60 Soot particles ery 
numerous, in- 
Ch sult Hanging ‘ iss | soot parti- 
l2 lo ( sult “al Few soot p ticles; | 
nfected. B. Pro- 
teus Vulgaris 
1S 10 Bright, hot tr moke 59 No soot particles 
t dense near Nocardia 
14 lo eate es I col nated 
Phe grain; rain l= Blowing te 116 B. Pyveevaneus 
=e wards plates Soot narticles 1380 
14 infects 
16 | eat rau l “al 124 Soot particles 174 
17 
g rain; 2 hrs. E. Air smok 19 No soot particles 
18 10 Hot ry, dusty. S. W. Dirt lusty, 196 Soot particles 11; 4 
smok nfected 
19 | ent VW Valle smok 160 Soot particles 19: 11 
= Hot, cle irv, dust S. W. Blowing to- 131 Soot particles 72; 30 
wards plates nfecte 
21 10 Het dust VW Blow ne to- 128 Soot particies 14 
wards plates nfected 
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chromogenic organisms were isolated on our plates. bB. Coli Communis 
and Communtor, B. Alkaligenes Fecalis, B. Proteus Vulgaris, B. Pvocvan 
eus nd others, presu if) from manure dust, and a few examples of air 

me t probe to ae termine thie ection ot soot on the erowth of 
bacteria or t Ss purpost i quantil of soot was obtained from the 
spec chime in the Department of Industrial Research 

part i Ss LOMO 


this specimen was used throughout the experiments 


Fhe analvses of specimens of soot collected from the air in different parts 


ot the ceil showed some vide Variations 

Woods Rut 

lar 0. 
\s 62.6 
ad Carb Os 
State 

Par 0.36! 
\s! 66.68 
Fixed Carbon 96 


his soot, even after standing around the laboratory in an ordinary card- 


board box frequent open to the air, was shown by experiment to be 


almost fre rom bacteria Five agar plate s dusted with small qu intities 
of this unsteriized soot failed to show growt with the exception of one 
colony on one plat The soot was now added in varying amounts to test 
tubes of ordinary brot No growth occirred Hlowever, when larger 
quantities of this same soot were added to 150 cc. of broth in flasks, growth 


of bacteria did appear Phe organisms deve loping being of the B Subtilis 
group 

x} eriments were next undertaken to determine the bactericidal action, 
su 


ested by the above observations Efforts were made to determine 
any difference in growth in flasks of broth containing soot from other con- 
trol flasks without soot Dilution and plating methods were emploved 
but the mechanical interference of the soot particles in the one case ruled 
out the method as one without even approximate exactness. The counts, 
however, were uniformly lower in the soot broth than in the control \ 
series of avar plates. one having the surface sifted with soot, the other free, 
were next exposed in the laboratory and counts made of the colonies from 


the a@rial contamination No marked difference in the number of colonies 


was found 
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Che following series of experiments have, however, given us quite definite 
results indicating a very marked bactericidal action of soot Five grams 


of soot were thoroughly mixed with 100 ce ol broth O06 ae id to phe nolph 


thalein After autoclaving, the mixture was allowed to stand several 
day S. The soot parti les were then filtered out and the filtrate aiter 
sterilization was seeded with B Ty phosus \ control flask was ino ulated 


at the same time No growth occurred inh the soot treated broth while ul 


good growth developed in the control 


rABLE I 


> 
Culture Soot Brot} 


Staph Albus 

Staph. Pyog. Aureus 
B. Coli Communis 

B. Coli Communior 

B. Mucosus Capsulatus 
B. Acidi Lactici 

Pyphe sus (3 

Typhosus (90 

B Paratyphe sus B 

Paraty phosus Achard 
Dysenteriw (Flexner 
Pseudodysenteria 

B Iliacus 

B. Proteus Vulgaris 

B Alkaligenes Fecalis 
V. Cholera 

B. Pyocyaneus 

B. Indicus 

B. Subtilis 

B. Mesentericus 

B. Xerosis 

B. Diphtherie (230 


rhe intensity of the growth is indicated by the number of 


A second experiment was carried out. The broth after treatment with 
soot as before was tubed and inoculated with a series of organisms. Con- 
trols of plain broth from the same batch were used for comparison. Fresh 
twenty-four hour cultures were employed. The results are seen in Table 
II. 

The soot broth tubes which showed no growth after seeding and incuba- 
tion, did not show any growth on further transfers with the exception of 
B. Subtilis. The spores in this case had most probably withstood the 
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action ofl the bactericidal substance ( ol ommunior and B Indicus 
showed much less growth in the soot-treated broth than in the control 
Bb. Pyocy aneus was apparently unaffected while B. Paratyphosus (Achard 


and B. Proteus Vulgaris showed definite agglutionation in the soot-treated 
brotl 

We believed that this nhibitors and bactericidal act on was due to the 
phenols contained in the soot The soot-treated broth gave a marked 
reaction tor pl enols by Millon’s reagent while the control broth gave a 
negative reaction \fter test ng the acidity, phenolphthalein being used 
as the indicator, it was found that the soot treated broth gave a difference 


of 1.7 pel cent, acid over the untreated broth. the a rity ol which Was 


0.6 per cent lo determine whether this acidity was the potent inhibitory 
factor we carried out the following tests 

\ new lot of broth was prepared and the reaction made 0.6 per cent acid 
To 500 ec. of this broth 25 grams of soot were added. The mixture was 
thoroughly shaken, autoclaved and allowed to stand for two days, with 
repeated shaking and finally filtered The reaction titrated against N/20 
sodium hydrate expressed in terms of hydrochloric acid was found to be 
2.2 per cent. a id One half of the broth was used at this acidity , 2.2 per 
cent. the other half being reduced to 0.6 per cent by the addition of sodium 
hydrate Half of the untreated control broth had its acidity raised to 
2.2 per cent. ac id with hvdrochlori acid The four lots were then tubed, 
sterilized and inoculated with a number of organisms from twenty-four 
hour agar slants. After an incubation of seventy-two hours, the results 
obtained were as shown in Table II] 

From this it will be seen that we must consider at least two factors in the 
antiseptic action of the soluble content of soot in broth. The effect of the 
increased acidity which is seen most markedly in the cultures of the cholera 
vibrio where practically no growth took place in either of the acid broths 
is of great importan e The cholera organism is shown to be particularly 
sensitive to the presence of acid and for its cultivation an alkaline or neutral 
medium must be employed. Schroeder (10) has shown that the Vibrio 
cholere is killed after an exposure of five hours to peal dust It is especially 
effective, he says, i the peat dust be of an acid reaction. 

The growth of B. Anthracis and B. Subtilis is also inhibited in the broths 
of high acidity, while B. Alkaligenes Fecalis and B. Iliacus, are definitely 
affected It is interesting to note the effect of the acidity in interfering 
with the production of the coloring matter in the cultures of B. Pyvoeyaneus. 
Russel, Cohen and Ruston, and others point out the variable acid content 
of soot. On the other hand we notice, that, independently of the acidity, 
the soot-treated broth exercises a marked interference with growth. This 
is to be seen with B. Indicus, one strain of B. Coli Communis, B. Typhosus, 


and in B. Paratyphosus to a marked degree. The two latter organisms 
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e not generally affected by small amounts of acid, and are. therefore. 
iluable in testing out this second bacteri idal effect of the soluble parts 
if the soot 
; Soot probably has the power of absorbing many gases from the air espe- 
ally those associated with the combustion of coal 
The next problem was to study the effect, if any, of soot on the destruc: 
m of bacteria in the process of dessication 
rABLE Il 
( ( Bre ~ 
B. 1 Hea d ra = cloud 
precipita 
B.P 
lery scum, trace color on top 
f green color Pes 
throughout 
B. Ant Clear, no precipi- Clear, no precipi- Clear, ibundant Clear, slight  pre- 
precipitate cipitate 
Subtilis No growth No growth Heavy ring,heavy Ring on glass, pre- 
precipitate, pitate 
granular clou 
B. Colt Commu- Marked cloud Slight cloud Marked cloud Slight cloud 
nis a2 and 
14 
B. Coh Commu- Fair cloud Same — San 
nis from urine 
TSO 
B. Typhosus Cloud Slight cloud Heaviest cloud Faint cloud 
B. Paratyphosus Marked cloud Faint cloud Marked cloud Faint doud 
B 
P B. Prote Vul- Heavy cloud, no Heavy cloud, |Very heavy cloud, Very heavy cloud, 
garis scum scum 
B. Lliaeus Slight cloud Fair cloud Heaviest cloud. Heavy doud end 
B. Alkaligenes Faint cloud Clear d. Slight 
Fecalis 
é V. Cholera Clear Trace of cloud Cloud 


Dessication is one of the most 


valuable natural means of disinfection 
and many organisms succumb to its effects very rapidly as the gonococcus, 
the B. Influenza. the meningococcus and others 


The micro-organisms of 
the air, on our streets, and in our houses are continually being destroyed 


by this process and we have been able, we believe, to show that soot increases 
very decidedly, this bactericidal action 


5 
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rABLE IV 
Infl fs B. Indicus 
(, lass 
Dipped in Soot 
(sla Dipped : chile Moist. then Dried as in ¢ on- 
Broth and Dried trol. Buried in Soot. 
Dried 
1 da 
2 
4 
5 
g 
The + sign indicates that growth was obtained in the test cultures 
rABLE V. 
Influence of Seot on B. Typhosus and Streptococcus Fecalis. 
Exposure Control Dip- Cover Glass I. Cover Glass II 
Culture ped in Broth Dipped in Soot Dried as in 
und Dried while Moist, Control. Bur- 
then Dried ied in Soot. 
2 iavs B Ivpl 
S. Fecalis 
S. Feealis 
B. Typhosus + 
S. Fecalis 
B. Typhosus 
S. Fecalis 
B Typhosus 
S. Fecalis 
6 B I'yphosus 
S. Fecalis 
9 B Typhosus 


S. Fecalis 
i0 B Typhosus 


S. Fecalis 
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The technique ol our experiments was as follows: Fresh twe nty four 
hour broth cultures of the organisms to be tested were prepared. Small 
sterile cover glasses were thoroughly moistened by dipping them into the 
cultures. These were dried under sterile precautions for sixteen to twenty- 
four hours over caustic soda. They were then transferred to sterile petri 
dishes and used as controls, 

Cover glasses indicated under the heading I in the table, were dipped 
into the broth cultures and then into sterile soot and finally dried as in the 
control Cover glasses under heading II in the table were prepared in the 
same way and at the same time as the control, and when dry were packed 
in sterile soot From time to time these cover glasses were dropped into 
tubes of dextrose broth to test the viability of the organisms. 

It will be noted that the failure of growth is shown very clearly in the 
case where the moist cover glass was dipped in soot and then dried. In 
the majorits of cases those cover glasses which were first dried and then 
packed in soot failed to show growth much later than the above, but usually 
before the control This is well shown in Table \ 

The long period that the Streptococcus Fecalis, 174 days, and Staphylo- 
coccus Pyogenes Aureus, 225 days, remained viable under these abnormal 
conditions, 1s quite remarkable See Table VI 

In Table VII is shown the peculiar behavior of veast. It survived 
longest, 41 days, on the cover glasses dipped in soot while still moist, the 
conditions under which all the other organisms tested rapidly died out, 
Marshall (11) quotes Hansen as stating that compressed beer yeast mixed 
and dried with charcoal kept as long as ten vears The marked resistance 
of the yeast organism to the action of acids is also of importance in this 
connection. 

The great natural disinfectant of the atmosphere and our surroundings 
is the bactericidal action of the sun’s rays. Direct sunlight is most destruc- 
tive and its activity upon bacterial life depends directly on the amount of 
moisture and dust in the air 

Smoke, in contributing very great numbers of minute particles to the 
air, adds to the conditions favoring fogs and clouds. Smoke, fogs, and 
clouds, all absorb more or less, the blue, the violet, and ultra-violet rays 
of the sunlight. This is well seen in the familiar red sun of a smoky atmos- 
phere. These particular rays, which are absorbed, give the important 
bactericidal action to the sunlight Most of the above facts have been 
amply proved by other experiments and it was not considered advisable 
to repeat them. We have, however, made a few observations on the pro- 
tective action of soot for bacteria 

The technique of our experiments was briefly as follows \gar-aygar, 
well seeded with the test organism, was poured into petri dishes. Soot was 


sifted over one half of the cover of the petri dish while the other half re- 
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rABLE VI 


Control Dip- Cover Glass I CoverG iss II 
Culture ped in Broth Dipped in Soot Dried as in 
and Dried while Moist, Contr Bur- 


then Dried ed in Soot 


Aureus 
B. Col 
B. Typhosus 
st ep 


st iph Pvog 


Auret 


6 “ 24 Strep. Fecalis 
Staph. Pyog 
Aureus 
_ 24 B. Typhosus 
Strep Fecalis 
19 24 B. Coli 
B. Typhosus 


Strep. Fecalis 
Staph. Pyog 
\ureus 
B. Voli 
B. Typhosus 
Strep. Fecalis 
Staph. Pyog 
Aureus 
— 24 B. Coli 
B. Typhosus 


Strep. Fecalis 


Staph. Pyog 
Aureus 
$8 B. Coli 


B. Typhosus 
Strep. Fecalis 
Staph Pyog 


Aureus 


| 
Influence of Soot on B. B. Typhi, Strept 
sa Staphylo s Aureus 
I f } 
4 
B. Typhosus 
Strep. Fecalis 
Pyog 
\ 
24 
B. Typhosus 
Strep. Fe 
Staph. P 


j 
4 
j 
4 
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rABLE VI 


Infl f Soot on B. ¢ B. hi, S us | ‘ 
and Stapl ecus A 
Incu 
( r Dip- ( Glass | ( Glass I] 
xposure riod ped in Broth Dipped in Soot Dried as in 
iD t B 
Ds 


B. Ty; 
Strep. | 
stapl P 
\ure 
B. 
B. Ty} 
Strep. I 
Staph. P 
\ur 
174 4 Strep. | 
Staph. P 
\u 
24 Staph. Pyog 
Au 
17 24 Staph. P 
Aur 
mained free. These plates were then exposed to the sunlight for definite 


periods, then incubated and the results read 

\ number of plates, seeded with Staph lococcus Aureus, were exposed to 
sunlight for varying periods every day for two weeks. The results obtained 
are shown in Table IX. Notwithstanding the irregularity of these results 
the protection, afforded by the soot in the air and clouds against the action 
of the sun’s rays, is, I believe, clearly shown 

There are a number of very interesting questions which arise as a result 


of these experiments. It has been shown that soot in contact with bac- 


teria has very decided bactericidal properties. These properties are also 
demonstrated in the soluble content of the soot The soot partic les from 
the air as they fell on our plates were generally sterile. This may be due 


to the solution of the bactericidal substances of the soot by the moisture on 
our plates, with the consequent destruction of any bacteria adherent to the 
soot. Or the moisture condensing around the soot as it does in the forma- 
tion of fogs and clouds, may have acted in the same way before it was col- 


lected on our plates. The third possibility is that the majority of the soot 
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particles never came in contact with bacteria after leaving the chimney, 
at which time they were, of course, bacteria free. 

That this disinfectant substance requires moisture in prder to have its 
most powerful effect is well shown in the drying experiments where the 
organisms treated with soot, while still moist, succumbed very much 


sooner than the others here is also the possibility that the soot absorbs 


rABLE VII 


of Soot on B. Diphtheria 
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moisture from the bacteria and hastens thereby its death by thorough 
drying. This was suggested in the experiment in which dried organisms 
were buried in soot and frequently killed off earlier than in the control. 
That the conditions, similar to those of our experiments, are to be found 
in every smoky city, will be evident to any one who has noticed the black, 


smeary deposit of soot on damp days where the concentration of soluble 
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rABLE VIII 


substances from the soot in crevices and corners must be very high. We 
have found, as others have demonstrated that the effect of soot in fogs and 
clouds in diminishing the action of the sun’s rays on bacteria,is quite definite. 
The relative importance of the protective qualities of soot against sunlight 
to the bactericidal effect of the constituents of soot remains an open ques- 
tion 

There are, therefore, two divergent results brought about by the presence 
of soot in our atmosphere and upon the earth’s surface. One of these is 
beneficial and the other harmful to the life of vegetable micro-organisms, 
and from the bacteriological and hygienic point of view may serve as a 


direct aid in propagating or preventing the spread of infectious disease. 


(,ENERAL CONCLUSIONS 


1. Soot has a definite bactericidal action on bacteria, due either to the 
absorption of moisture from the organisms or more probably to the action 
of its contained germicidal acids and phenols 

2. Soot as it exists in the air does not form a favorable nidus for the 


collection and distribution of bacteria. 
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§. Broth and other fluids treated with soot have conferred upon them a 
decided germicidal power 

+. This germicidal action is due not only to the acids contained in the 
soot but also to some other agent, probably some of the phenols 

5. Soot, as it occurs in smoke, clouds, fogs, and as a non-transparent 
covering for our streets and houses, protects micro-organisms from the 


destructive action of the sunlight 
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THE HUMANE AND SANITARY DISPOSAL 
OF SUPERFLUOUS ANIMAL LIFE. 
W. F. Morse, 
Consulting Sanitary Engineer, New York, N.Y. 


In all conditions and surroundings of human life, in all countries, and 
among all men, there is a parallel and intimately connected line of animal 
life, that in a sense forms a part of the scheme of human existence. The 
domestic animals are a necessary factor as food for sustaining human life 
or as beasts of burden to bear a part of the heavy labor, or as our compan- 
ions or associates in many intimate relations, they contribute in no small 
degree to our happiness and amusements. 

But their span of life is short, and presently thev become old and decre 
pit and finally an incumbrance to be mercifully disposed of. 

Besides the smaller animals that pass their whole life as household pets 
and companions there is a far larger number that for various reasons are 
separated from or abandoned by their owners or protectors to become a 
public charge and to lead a precarious existence often attended with great 
suffering 

In most large cities these hapless victims of men’s negligence or cruelty 
are cared for by the Humane and Benevolent Associations that are sup 
ported by voluntary contributions. As a rule the municipal authorities 
do not concern themselves with this question, except, when absolutely 
compelled to, they may provide a pound or receiving station where they 
are held for a short time and then destroyed by the most convenient means 

While the societies endeavor to find comfortable homes for the best ani- 
mals that come into their possession, still the life of a far larger number 
must be ended immediately after they are received because of sanitary 
conditions, or the cost of their care, and often as a merciful termination 
to a life of suffering 

The methods in use are varied according to the custom or practice of 
each association. Slow strangulation by illuminating gas or the fumes of 
charcoal, the administration of active poisons and chloroform or death by 
shooting are the means commonly used. Al! these are open to objection, 
because of the greater or less period of suffering to the animal, or are at- 
tended by danger to the health or life of the operator. All leave much 
to be desired from the sanitary viewpoint, and they are abhorrent to per- 
sons of humane and sympathetic feelings. 

To discover a method that would overcome these objections, at least to 
a large degree, and that would be at the same time simple and economical 


in operation, has been the purpose to which the inventor of the automatic 
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electric cage has given nearly four years of careful thought and study. 
His invention has taken its present shape as the result of a long series of 
trials with different forms of apparatus that have heen rejected one after 
another on account of defects that would not stand the tests of experience 
From the outset there was no difficulty in destroving animal life humanely 
by means of electricity. It was quite another matter to construct a ma- 
chine that would be automatic in action, that could be operated by any 
fairly intelligent workman, and that would not, on the one hand, put a 
needless nervous strain on the operator, or, on the other, endanger his 
safety After the most exacting tests, involving the humane destruction 
of many thousands of animals, the inventor now feels confident that this 
ipparatus has reached a final and definite form. 

The Animal Rescue League is a Society formed in 1899 for the protec tion 
of animals from cruelty, the relief of their suffering, for their care during 
their life, and for the disposal of their bodies. 

[It owns and occupies a large home, 51 Carver Street, Boston, just out 
of Boylston Street at the foot of the Common where the general work of 
the League is carried on. There are large enclosed vards, many rooms for 
the various classes of animals and ample space for reception, examination 
and oversight of the smaller animals, together with the electric cages and 
crematory for their final ending. 

During the past year more than 23,000 cats and kittens, 5,454 dogs, 
175 horses, besides birds and rabbits and squirrels have passed through 
the hands of the League. 

The League owns a country annex and home for horses at Pine Ridge, 
just outside Boston, and has five branch receiving stations at various 
points in the city. 

For some years past the problem of a satisfactory disposal of the super- 
fluous animals has been one that seriously concerned the board of man- 
agement, and led ultimately to the adoption of the apparatus now in use. 

The electrical plant installed at the headquaters of the Animal Rescue 
League of Boston consists of one cage for dogs and four cages for cats. Tt 
is a plant that can be and is operated readily by one man, who, by this 
means, can destroy 200 cats or 100 dogs an hour. Two men, working 
together, can destroy 300 animals an hour, so that even this relatively 
small plant, if it were operated to its full capacity, would be equal to the 
demands of any of the largest animal shelters in the world. 

From the first it became evident that on account of radical differences 
in temperament and disposition as well as of size, dogs and cats would 
require an entirely different type of apparatus. Dogs are used to wearing 
collars, and, if they have comparative freedom of movement in a large, 
well lighted and ventilated cage, they enter and remain in such an enclosure 
without protest. Cats, on the other hand, do not submit readily to the 


i} 
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collar and lead If thev can be placed comfortably In an open hox, and 
lapse to unconsciousness the instant the cover is closed, they can be ab 
solutely destroyed without any preliminary terror; and this is precisely 
what haapope ns to them when tl ev are put into the automatic electric cages 
\ verv clear idea of the two different ty] es of cages may he obtained from 
the illustrations The dog cage, standing on legs about eighteen inches 
high, occupies a floor space of two and one half feet wide by five feet long 
The cage ts large enough to receive any dog up to the largest St. Bernard 
or mastilf The top ol the cage which is about six feet from the floor, is of 


glass. A mirror placed over it at an angle of forty-five degrees gives a 


& 


: 


Automatic Electric Cages at the Headquarters of the Animal Rescue League, Boston 
Dog Cage on the left; four Cat Cages on the right; reversed rotary for generating current on 
bracket at right of Dog Cage 


good view of the interior. The inner cage, which is electrically insulated 
and so arranged that it cannot be touched by a person outside when the 
door is closed, has at the bottom a metal pan. From metal bars on either 
side of the inner cage depend strong spiral springs with snaphooks at the 
lower ends. One of these bars is connected through one of its metal sup- 
ports into the secondary electrical circuit. The primary current is con- 


trolled by the closing and opening of the door by means of automatic 


contacts. When the door is open no current can enter the cage. When the 
door ts closed, the current passes to a transformer at the back of the inner 
cage, and comes to the respective metallic connections at high potential. 
In operation, a flexible metal collar provided with suitable electrode points 


: | | 
Al 
| 
| 


The Disposal of Superfluous Animal Life 1229 


1s plac ed on the dog. t] e end of a spiral spring is } ooked to the ‘ ollar, and 


the dog is placed in the cage The spring slides readily on the metal rod 
nd gives the animal freedom of movement. The instant the door is shut, 
4 the animal gets the full force of the shock and lapses at once into uncon 
sclousness 
| | 
| | 
7 
aE 
r Dog in Elecirie Cage It hus freedom of movement and no current is in the cage till the 
ck Or 18 ClOSt 
The cat cage, set on legs to bring it to a height convenient for the opera- ‘ 


tor, occupies a floor space of about two feet square. Inside the cage, insu- 
lated from the outer box, is a box of slate with moisture-proof joints and 


having electrodes on the bottom, separated by an intervening space and 


an insulating strip. The electrodes extend up the ends of the box, and are 


— 
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so arranged that they can be easily lifted for cleaning. As in the dog cage, 
the primary current is brought to the inside of the outer cat cage, to auto- 
matic contacts operated by the closing and opening of the cover. This 
cover, having an inside projection which falls over and a little within the 
inside box, is equipped with a cord, pulley, and treadle, so that the opera- 


tor can lift it by foot pressure, and thus have both hands free to manage the 


Electric Cage for Destroying Cats. Operator taking Cat from Cage after it has received 
the lethal shock 


animal. ‘Taking a cat in both hands, he places it in the box in such a way 
that the two fore feet of the animal are on one electrode and the two hind 
feet on the other. In this position the cat is perfectly comfortable and has 
plenty of light and air. The instant the cover is closed, the electric circuit 
is completed. The primary current goes to the transformer on the inside 
of the outer cage, and the secondary current, at high potential, returns to 


the electrodes and passes through the body of the animal. 


4 
{ 
| 
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The time allowed for the destruc tion of life in the average cat is one min- 
ute. or twice the time given to the average dog. The difference may be 
due to the greater inherent vitality of the cat, to its organic resistance to 
the electric current, or, what Is more probable, to differences in contact, 


owing to dryness of skin, fineness and density of fur, and so on. This 


Interior of Electric Stall. A horse to be killed stands on a metal floor and electric con- 


nection is made by the chain hitch to the bridle ring. 


element of time is apparently essential to death by the electric current, 
and experience would seem to indicate that there would be no material 
decrease in time if a much higher voltage or greater volume of current were 
provided. In no case, where measurements have been made, has the 
amount of electrical energy taken by the animal nearly approached the 


maximum available. 


’ 
ee 
| 
‘ | 
~ | 
| 
ly 


1252 The American Journal of Public Health 


One very noteworthy feature of death by the automatic electric cage is 
the fact that there is ibsolutely nothing repulsive about it The bodies 
come from the cages, relaxed and warm, and so perfectly peaceful in appear- 
ance that. if it were not for the widely opened eves, the would seem 


lv if he has 


asleep Thy effect on the operator is ver\ eable. espet ial 
been used to other and less beneficient methods of slaughter Instead of 
the gas chamber, the “shooting gallery” and the chloroform box, with all 
the accompanying horrors, we have a method of destruction that produces 
instantaneous unconsciousness, unaccompanied by any preliminary sur 
prise, fear or pain. It comes as near as we can reasonably hope to attain 
to absolute euthanasia. 

As to the cost of this work, where alternating current is commercially 
available it is so slight as to be almost nominal! 

At the League, where it was necessary to install a “reversed rotary” 
to obtain an alternating current the approximate cost, including the losses 
of the electrical machu ery, figures out less than one fifth of a cent for eacl 
animal destroved, with the d. ¢. meter rate at ten cents a kilowatt hour 
The efficiency of operation is, indeed, a continual source of astonishment 
to expert electricians and biologists Those not familiar with electrical 
matters may be interested to know that the energy taken to kill the average 
animal is less than one half that required to operate a sixteen candle power 
lamp, and this only for a minute, or a fraction of a minute. 

Equipped with a mechanism similar to that of the Automatic Electri 
truction of horses has been 


Dog Cage, an electric stall for the humane d 
constructed at the Pine Ridge Home of Rest for Horses at Dedham, 
Mass The stall has a door at each end and two o! servation windows 


A horse led into the stall stands on a metal plate and is held bv a chain 


hitch to the bridle ring. With approximately the same current and volt 
age as are used in the dog cage, horses are killed from twelve to ninety 
seconds, the time apparently varying with the condition of the animal 
and its susceptibility to electric shock 

The apparatus has been examined and tested by many scientific and 
professional men and others interested in humane work and has received 
their unqualied approval. ‘This apparatus is the invention of Mr. Hunt- 


ington Smith, the managing director of the Animal Rescue League of Bos- 


ton, Mass. 
fur INCINERATION OF THE ANIMAL Bopies 


The final disposition of this large number of animals received annually 
by the League was another problem that compelled attention. The 
directors were much in favor of the sanitary and scientific disposal by 


incineration within the premises if this could be done effectively and 


economically. 
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The problem proposed to the engineer called into consultation was to 
provide a furnace that would cremate an average of 600 to 800 pounds of 
animals in two hours time, and with a consumption of gas as fuel not to 
exceed 1,250 cubic feet per hour, without creating smoke or odors that 
could be regarded as a nuisance in a thickly settled part of the city 

To meet these conditions there was designed by the writer a crematory, 
or more properly a “destructor,” 9 feet in length by 6 feet in width and 


51 feet in heigth placed in the room immediately below the electrical 


eages. The furnace is built of brick work throughout, the interior of highly 
refractory fire brick with exterior red brick walls, reinforced and sup- 
ported by vertical and horizontal steel bands There is one large charging 
door and lower door for removing ashes The interior is divided into two 


chambers by a tranverse horizontal arched partition of fire clay moulded 
brick blocks. 

Phe upper chamber has a capacity for 600 to 800 pounds of bodies for one 
charge 

The lower and smaller division acts as a primary combustion chamber 
for the heat derived from three large specially designed gas burners placed 
at the rear end These burners are connected to a header and this with 
a pipe line from the street main and meter, with valves for controlling the 
volume and a small motor and air compresser supply the air pressure to 
the burners 

Between the upper ¢« hamber and the chimney flue is a series of « hequer 
work perforated fire brick partition walls which becomes highly heated 
and completes the combustion of the smoke and inflammable gases before 
the, 


The operation is conducted by first raising the temperature of the upper 


are allowed passage to the « himney 


chamber and connecting brick work to 1,250 degrees and at once placing 
the charge through the side door upon the fire brick grates The heat is 
then raised to the necessary destroying temperature, 1,500 to 1,900 degrees, 
and continued until the cremation is half completed, when the burners are 
then gradually cut off and the final incineration is by the contained and 
radiate | heat of the interior. 

The furnace went into use in October, 1910, and in the succeeding fifteen 
months destroyed upwards of 100 tons of animals with an expenditure of 
gas averaging from 2,500 to 2.800 cubic feet per day. 

The rate of combustion and amount of gas required varies with the 
calor 1 values of the material consumed depending mainly upon t] e quan- 
tity of fatty matter contained. For instance one charge of 800 pounds 
was consumed using only half the power of one burner and in another case 


the gas was used only one half the usual time. In 6 months, February 1 


to August 1, 1912, there was burned 110,300 pounds in 456 hours with 
321,000 feet of gas. 
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This gives a gas consumption per pound of material burned of 2.91 cubic 
feet and the rate of combustion at 4.39 pounds per minute The average 
of seven runs was 1,400 pounds burned at the rate of 3.69 pounds per min- 
ute with a gas consumption of 2.35 feet per pound of material destroyed 

In the ten months since the permanent plant was installed there have 
been destroved 25,000 animal bodies in daily continuous use with no re- 
pairs and in an entire sanitary and satisfactory manner 

All of the apparatus of ¢ lectric cages is contained in a room 15 feet long 
ind 8 feet wide he destructor, motor and air compressor occupies 
ibout the same space ol! the floor below 

laken as a whole this « quipment tor terminating the life of animals and 
the destruction of their bodies is the most sanitary. efficient and humane 
method in use in this country for providing for the disposal of useless 
animals 

It is decidedly worth the attention not only of managers of Humane So- 


cieties but of municipalities, where the problem, at least on its sanitary side 


is closelv conne ted with the welfare of everv en ilized community 
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REPORTS. 


Clinton, Massachusetts. 


The Poard of Health of Clinton presents 
ts report for the year ending January 31 
1913. The death-rate for the year 1912 
was 14.53, the highest since 1910, a condition 
perhaps due to increase in population and the 
fact that the rate is based on the 1910 census 
The birth-rate is not given rhe report 
would be improved by the introduction of the 
nternational svstem of classification of deaths 

The work of the board is carried on by 
nine agents, which it appoints at salaries 
ranging from $200 to $900 per vear, only twe 
being over $500 

The report of work accomplished indicates 


that the various employees are doing thor- 


North Yakima, 


Dr. Thomas Tetreau, health officer of 
North Yakima, presents his report for 1912 
in the annual report of the city. North 
Yakima has an estimated population of 
16,500 and this report is the first since the 
adoption of the commission form of govern- 
ment. The Health Department believes in 
publicity and issues a monthly bulletin as 


well as additional educational pamphlets 


‘ h work and using p-to-date methods 


Contagious diseases have been well taken 
care of and a threatened epidemic of small- 
pox was prompt headed off by a wholesale 
vaccination in which 6,0C0 vaccine points 
were used An epidemic of measles attacked 


the eityv in December. 555 cases ben repor- 


ted in a single month 


Work along irious popular ies of 
sanitation have been undertaken, including 
crusades against tuberculosis, the roller- 
towel, flies and mosquitoes A city clean-up 
dav has been inaugurated The score-card 


system of dairy inspection is used and the 


scores are published with beneficial results 


Washingtun. 


It might be advisable to issue the vearly 


report as one number of the monthly bulle- 


tin, but it certainly does not suffer from com- 
parison with the reports of the other de- 
partments and adds to the appearance of 
progress which the rest of the book presents 

The annual cost per capita of the Health 
Department is $1.20, or $1.33 if the work of 


meat inspection is included. The death- 
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Pueblo, Colorado. 


from tuberculosis of 80.2 


The Bureau of Health is under the Depart- 


st iff consists of 


the superintendent, 


who se as superin- 
nt f Associated Charities ure ill 
nen but present a record of work accome- 

Phe w t tells plainly of enterprise 

the « mprovement t 
ygested tits be expanded vd 

stea f gt Bet n classification, 
: nfused s found, including modes 
sw i | 1 ‘ riapping ind 
omplet ! ind, incidentally, 15 per 
at. of all terms used are misspelled. It is 
; el syhabet ill ind v es 
no ad of tot nto age groups ind 
rre “is st births ire included 

7 thee iths 

logis 1 issistant, a food inspector, 
in inspector of dairies and watersheds, a 
plumbing inspect i fumigating officer id 
two sanitar officers By no means full 
time is expected of all these men ( onse- 


rently the extent of the work reported by 
the food inspector, inspector of dairies and 
vatersheds bacteriologist, plumbing in- 
pector and the summary of the sanitary 
work for the vear is all t 
Whether the citv does not get more than it 


pavs for with its totally insufficient appro- 


priation of 811,000, or nine cents per capita, 


s somewhat of question The urgent 
request for another inspector of meats and 
other foods ind a plumbing inspector de- 
serves an attentive ear, but far more impor- 
tant and valuable than these would be the 


establishment, as the superintendent, Doc- 
tor Keller, urges, of a hospital for the isola- 
tion and treatment of contagious diseases. 
Scranton, the center of a population of over 
500,000, within a comparatively short 


radius, has no such hospital 
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t s diseases, car shed 
| wit 

N on-resi ence, 113.9 per 100,000, f explana- 

t Nor t nes 
r not As More e, lies 

‘ fort the ¢ sit I tot the ey t n burn 

ths t tot deaths of prematu which is D 

adeath. Whiethestatelaw white the 1912 rep s no mention 

ng | ert cates pre t 
it, it w Scranton 
ths after four 1 ths gestation se Pete 

was one of y a prelit 
nary sur bv the Rus ndation 
( s Burea Waal gton The I this spring will 
sf sing of the deat ate be wat 1 t t { » the 1918 
it scranton report W \ st, I ration 

Williamsport, Pennsylvania. 

Williamsport, a city of 35,000 population, which has a record of 5 ises in three 
claims to spend only fifteen cents per capita months. The tal r f contagious 
per annum for its board of health, which disease might bette ‘ i i from the 
employs nine agents in its work No tal five pages whicl n to a single 
lates nancial stat ent is presented 1m tl page 
re t Regula edit f scl s has 

An alphabetical svste s used f the proved of " I . 0 
class ition of deaths, w . t as tary condition of | ) s are in 
satistactor is this method eve $ t the 5 ted and wier t system 
total deaths and the death-rate (“about 1 without reference t : e card, two 
per thousand, deducting stillbirths and t is beimg | t lass whicl 
dents are found only after diligent searc! includes all tl s are good 
n another section of the report Ir} f f the production of } The 

LUISE f death t is in‘eresting to note s number of 1 sances | t ced by 
pneumonia with a record of seventy for the having a general cleaning tl treet de- 
year. Contagious diseases appear to be well partment during the mont f May, with 
controlled with the exception of measles free removal of ref 

The Newburgh Survey. 

The report of the limited investigations of in paper cover and may be obtained from 
social conditions in Newburgh, New York, has the office of the Foundation at 128 East 
recently been issued by the Department Twenty-Second Street, New York City, for 
of Surveys and Exhibits of the Russell Sage fifteen cents per copy It is illustrated with 


Foundation It contains 104 pages bound numerous half-tone engravings of scenes in 
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tions of display 


ni 


prese nt 


improved 


mprove 
mis In use over 
models and 
nited 

text k 
ence work 


does credi- 
ct that little 

inder 


xpected 


such 


modern methods an wtivity are 


almost wholly |: 

of the 

housing conditions are |; (ommuni- 
cable diseases are iInadequ ly controlled as 
a result of lack of facilities fo 


supe rvision 


city food supply, and 


tboratorv diag- 
nosis and hespitalization, d the absence 


of medical inspection of schools As a result 


all these conditions vital 


deficient, the twphoid rate is hi infant 


mortality above normal and general sani- 


tarv cond ‘ j l a disgusting if not a 


positivel 


Mr. Schn 


ondition 


umendations for 
upon the o ' tv offered 
health 


“The sit 


re-organ 


iation calls for a thorough 


going 
officer, 
endowed with proper auth and responsi- 


bility, is indicated; and additional assistance 
f rm of n 
provided to pern 
work in tubercul 
trol of comn 

} 


sanitary ‘ is of 


or Inspectors should be 


it of 


in the 


rses 


new and important 


infant hygiene, the con- 


diseases, and 


Various 


housing, 


rhe milk, water, 


privy vau and the ‘ike 
food should 
ision, both from the 
and of 
examination de} 


should be of great 


and now neglected, 


supery 


standpoint pection laboratory 


artment clini 


and dispensar which 


help Im eun unrecognized 


and neg- 


lected sources of infection in the city, and in 


rtment’s work against infant 
disease Is also 


and communicabk 


earnestly su Finally, a thorough 


investiga | the typhoid situation should 
These steps, if 
effi- 


of the present work and secure to the 


certainly instituted 


taken, should materially increase the 
icrency 
city an up-to date and reasonably complete 
health program 

“It must be en phasized that these recom- 


mendations embody the require - 


ments for a progressive city, and it is fortu- 
nate that to secure them, and so place New- 
burgh among the more thoroughly civilized 
cities of her class, will require the expenditure 
but of a few thousand dollars. The state- 
ment is now freely made by authorities that, 
within limits, public health is purchasable. 
The opportunity to buy now confronts New- 


burgh in practically its entirety 


«> 
233 
nquet haat closes with the following 
tie ime nicipal roving 
Il \ Woo n Ir 
t i | Brow1 
und Zet Pott Pul Healt! 
Beane of particular 
Me Gels ental 
‘ me re it sho 
t twe ents pet ipita for their healt! 
control of k was entrusted toa 
board of seven members, w mploys a 
to then In this tir 
table work t re t 
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DEPARTMENT 


Low Temperature Pasteurization. 
the best 
kill 
milk a cooked 
the Le 


through its 


to determine way of 
milk st) as ta 


vet t he 


the disease 
not give 
lesson its nutritive value. 
of Agriculture, dairy 
has been conducting 

ting milk at 


ind for different 


series of ex 
different tem 
lengths of time 
to the report on these experiments 
the Bureau of Animal 

ilk is pasteurized at 145 
minutes the chemical changes 
that it is unlikely that the 
muscle the 


building element or 


of lime and m ren 


Lene sia 


less digestible than they are n 


raw 


te mpet ratures 18 


ver, from a_ bacteriolog stand 


pasteurizing at low 
be more satisfactory than pasteur 
t high According to 


Ww he re 


temperatures 


used, 


and low 
the 


line ti 


nperatures are majority of 


t that 


teria acid organ 
an important part in the 
milk. When milk is 
ffi:iently pasteurized at high temperatures 


of the 
treated if 


survive are 


sms which 


p as 


al souring of 


bacteria which survive are largely 
kinds milk so 
length of time has a tendency 
the stand- 
technologist of the 


putrefactive and 
kept for any 
instead of sour 
unt of the 
dairy division finds that pasteurizing at low 
temperatures calls for less heat. It is found 
t takes about 23) per cent heat 

milk to the temperature of 145° F 


than toa temperature of 165° F 


to rot From 


economy, 


to raise 
A similar 
gain is a saving of the ice needed, because 
it will require 23} per cent. more refrigeration 
to cool milk to the shipping point when it 
the 


therefore, 


is pasteurized at higher 
rhe 
that, “When market milk is pasteurized it 
should be heated to about 145° F., and held 


at that temperature for thirty minutes.’ 


temperature. 


department, recommends 


Schoolroom Health Officers. 
The committee on janitor service of the 


National Education Association’s Depart- 
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NOTES. 


ment of Science Instruction recently 
enda 


that 


published a summary of i ‘comn 
The the fact 


janitors are often as well or better paid than 


tions report points 


school teac hers but are wsually not pre pared 


ind are 
know of saumitat 


order to get 


or tested before appointment 
cially lacking in a 


Pherefore tis 


facts preparatory to the standardization and 


espe 
lon 
urged that, in 
improvement of janite the e 
tion of the 


It is suggested that in a 


Opera- 
students be enlisted 
ldren 


length 


room the cl 
be appointed health officers with a 
such that each child has a period 

vear If found 
given for this in 
biology Phe 


will 


of service 


of service at least once a 


advisable credit may be 


physiology, hygiene, or obser 


vations which can be made vary with 


the age of the 


hourly reading and plotting of temperafures, 


children and range from 
ur currents to determinations 


the 


illumination 


humidity and 
of dust 


metri 


bacteria in air and photo 


from 


itions 


and 
determination of 
The 


may be charted on the blackboard or reports 


windows results of these obser, 


may be mad her or principal who 


alone are “interfere with the 

janitor 
Wherever 

to regulate 


case of 


windows 


possible the pupil is expected 


abnormal conditions as in the 


ventilators, 


devices, 


open 
and humidifiers. In elementary 
in keeping the 
room free from dust by wiping surfaces with 


cloth Health 


officers should re port the sweeping of rooms 


grades the children may assist 


a clean, preferably moist, 


or corridors while in use by pupils or teachers 
the 


washbowls, water 
often be 


found advisable to introduce health officers 


the 


and cleanliness of 


and windows It will 


closets 


from the older grades into rooms where 


children are too young to do the ne SSSAary 


work 
The plans suggested wiil probably meet 


the 


distraction of 


with opposition from school teacher 


who pictures the attention 


consequent on having a classmate rushing 


about reading thermometers, whir ing psy- 


chrometers and aspirating air through a 


tube of sugar, but the novelty will soon wear 


1239 
\ ns 
F. for thi 
| 


1240 


Paris has long fought thod 

of garbage ection Phe 

ris are f } 

ft ref d f to the 

treet it nd the 

s of ect t { new 

eT whict ill 

e put in el nd 

etween the 

bage cans on the sidewall Phis will en 

he flusl ng of t be carned 

on tter the le ‘ { garbage na 
not tip sn 
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Milk Infection from Return Cases of Scarlet 


Fever 
f f t! 
etur ‘ « t heer 
break eport to t Glasgow 
' ttee on healt] | \. K. Chalmers 


sed lis ged 
from hospital when d f the eves 


we've SCS ting 
eleven | Se ld f sxteen 
ind thirteen d spect separated 
t he twe eal ane f ithers t he 
dates of sickening being November & 
18, 23, and ne case each), November 


uses), and November 21 (four 


cases 
of which 


medi 


“*All the employees it the dairv. 
families 


examined without 


these customers were 


were 


cally furnishing a history 
svi pton S Suggesting s« arlet 


the farm from which the 


or showing any 


fever 


when 


but 


The Am«e rican Journal of Publie Health 


Octobe 
ind that 

nd n 

ited with 
the latter } 
had as 
writes 

It} 

dismissed I 


from these 


rence thereof 


transm.t inte 
family on tl 
no case recor 
milk would 
of infect 

tion in the | 
to be that th 


milking Phe 


remo ed fror 


fected, and no 


The M 


Anti-Typhoid 


aif was t Wa 
bers of tl } so} 
found that ‘ of the 

1 had been dismissed fr 
feve hospitals 


f er was suffering fron 
scharge fre juent 
es of tl wi 
( dence of ha ng ecent 
iw been recognized that clhildret 
spit | ippare it ed 
| i ms are ible t re 
nd therel sional ) 
tion to her ‘ the 
eturn | here 
ded hithert 1 here 
the explana 
res n ‘ ppealr 
mother attenled to the child 
nar pe n was ngaged in 
hildren were t nee 
t} fart remises 
further cases occurred 
Of , October 18, 1918 


Vaccination for Children. 


f nti-t rccination 
n has as vet received littl 
haps because "we do not ord 
ft rl df eT of 
' rdit to no less an 


iuthorit than Osk this 1s disease of 
vouth nd rl It life Out of 1.500 
uses treated in the Johns Hopkins Hospital 
231 were under fifteen years of age, and 255 
were between the ages of fifteen and twenty. 

In recent issue of the Journal of the 


sell of the 
the 


the 


ages of t 


been vaccinate d DN 


in many par 


harmful effe: 
of tl e 359 « } 
has contracts 


of the 


inoculatic 


wo nd sixteen ve 


vaccinath 


Rus 


discusses 


Ma or 


( orps 


ssociation 
Medical 
n of 359 children, between 
ars who have 


fifty dit 


the 


ferent physicians 
No 


been reported in any 


United States 


ts of 


ts have 


ldren and, so far as known, none 


d typhoid fever, although some 


tions were made over three 


New French Method of Garbage Collection. ! nother on N ‘ if 
The 
is evid e which  narily think 
N 
— 
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Tre yglodyte Sailors. 


t Will 


for indees 


siti il ir 


sense, and 
iron pipe which is 
thus onlv allowing 


door.’ He quote 


example, which was m 


oenter DY 


luring last year, as indicating the possible 


irise from pe rsons on 


which may 
board suffering from pulmonary tuberculosis 
‘The chief baker on a 
number of passengers was working on board 
the ship from April 29, 1912, until November 
2, 1912 
from pulmonary 
off duty Doctor 


steamer carrving a 


when he was found to be suffering 
tuberculosis and was put 


Williams thinks that 


comment on this case is needless the objec 


of not feeling 


despi 


Note 


neans of 


hild that 


what we 
oung irried 


man with a ! ind hild complained 


weeks but 
pite work At 


An examination 

the time his wife taken sick, showed that 
he had had Ss ri c rinan ild form and 
was still suffering fror The only trouble 
was that it wa tit was not recog- 
being le ‘ ut it cost him 


Mild cases 


nized as 
the lives of his ni 
spread more contagion tha the severe 


ones.” 


Press Service of Ch Department of 


Health, S« ptember, 1915 


Control of Vice. 


John Haynes Holmes of the Church of the 
Messiah, New York City, suggests in an 


article in The Surrey of September 27, the 


o 
124] 
Russ regards it as tion, if by 
ke ul Lim the st f everyone 
ne ‘ ng home for The M A 
P *“Missed’’ Case 
All | 
vis f th nited St Scar t feve ‘ | ‘ 
n 1909. the af r for wl iren | , — —_ s are those of 
f fro lis lest f | 4 rleot 
nd tu ears. O thre ften P eo} 
] ) rs 132 nal neaist ty n of 
110; f nit s, OF en ral ef the s t put it 
‘ 2,174 \ er ge pre sick at or the 
Dr. medical officer of trying to make r: A 
h for the Port of London, hss ain OO 
evelopment of diseas« scarlet fever in its rst forn nd a few 
H ntinues Phe occupants of the s days later, alter 
n board 1 shins 1 the bab vas stncket the s e ease 
“troglodytes,” MH many Within ten days after their admission to the 
nstructed air-ticht materials. dari 
r vded in a | ent 


following mea s whicl hall ser is 
what he terms i flank attack on ‘ 

1. Adopt the ‘Little Tin Plate’ ordinance 
slready enacted at Portland, Ore., and now 
pending before the aldermen in New York, 
which provides for the posting of the name 
und address of the f on a 
conspicuous part of | propert Houses of 
prostitution w fe far between when 
the name of tl fted as high as 
Haman for the passerby t 

2. Enact a law, making it impossible for 
t owner of house of prostitutior to col 
lect Insurance upor s propert I am in 


excellent 1 It 
Enact pr t the prop 
n house fy ostituth ke the para 
phern | n mbling hall be sub 
ect t publ ifiscation nd ma bye 
destroved on ler fron ‘ urt 


ition, to declare a hous« f prostitution a 
pla ‘ of ontagious «ise ‘ nd to order the 
same closed and abandon This is one of 
the excellent suggestions of the Chicago 
Vice Commission 

) Ena t i law dec! ne | house of 
prostitution to tre pul nuisance and 
empowermng an tizen to institute summary 
proceedings for the abolition of the nuisance 

6. Provide at municiy expense, decent 
forms of amusement to supplant low dance 
halls, theaters, et vhich now debase the 
morals of the people for private profit This 


endations 
of Fifteen 
attack 


was on of the n 
of the New York Commit te 
7 Above ill. bw om 


comn 


sweeping 


rround the enemy's flank upon his base of 
supplies, yuarantes to ¢ working girl 
an ample living wage, short hours, and 
decent conditions of labor 
Milk and Cats. 
rhe question of sanitation in the home 


We often 


find causes of diseases where we least expect 


may be studied from many sides 


t In any case 


of contagious disease, the 


Health Department endeavors to find the 
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true cause 


of such disease and 
further infection. In 


next 


thereby pre 


vent many imstances 


it possible to get the least clue 
is to what caused the disease in the first 


pl ue 


Cine ondition which may be the cause of 


ontagion is tl contamination of milk 
bottles | ts and dogs. Usually, a small 
quantity of milk is left on the top of the cap 


on the bot th s is consumed bv the 
wandering feline as a rare delicacy Cats 
ire known to be ry susceptibl to diphther ‘ 
und, consequently, may easily carry the 


germs of that disease and. no doubt. mav he 


looked upon with suspicion when no other 


cause of the disease can be discovered 
“The public to pre tect itself, should 
give the matter consideration Milk bottles 


when left by the milkman, should be placed 
in such manner that they are out of reach of 
done by 
box-like 
both safe 


easily be 
still 
compartment which keeps it 
taken into the 


modern 


providing a better, a 


und cool until house 


“Many 


recelvin 


milk 


wall 


houses have thes« 


ompartments built into the 


However, if they are not supplied in the 
house vou occupy, they can readily be pro- 
vided Any reas nably well mace hox will 
serve the purpose It is advisable to have 


this box placed na cool and sheltered spot 


during the reasonably 


Milk 


es under the sun’s rays and 


summer time in a 


warm spot during the winter months 
always deteriorat 
heat 


both 


as wetl 


and equally deteriorates if frozen. So 
should be 


contamination that 


conditions guarded against 


as the may result 


other animals’ contact 


Healthologist 


from cats, dogs or 
The Mil 
1913 


pte ml er 


Ozone. 

“The use of 
tenal 
the 


of bac- 
advocated in 


ozone for purposes 


destruction has been 


sterilization of water, the purification 
of the air in rooms and the control of infec- 
tions in At the time of 
the methods for the purification of water 
to be used in the public schools of Buffalo 
found that 
ozone as the purifying agent were not suc- 


ce ssful 


general testing 


it was devices relying upon 


Recently, Jordan & Carlson, and 


| t board of 
th oithe boats , fier due invest 
= 
| 


Health Department 


r, Beckwith and Skolfield 


have 
thei confirm tl 


of Hill, Flack, Konrich, 


zone generated 


Schwarz 


es prod Kt 


tract witl 


wher 
utum 

ts food habits 

ypportunity for 

ot man 


hi meeting of the 
October. 19138 


Cream Grading. 
Department 
Department of He 
the following 
Public Health in North Carolina. ‘ , 
Last Monday at the regular session 
the Board of County 


County made 


ommissioners d same 
in ippropriation of $250 for 4 ‘ ovember 
the purpose of codperating with the . 
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ilso Sawye Board of Health in establishing publ 
nd others, that in rooms recently r appropriations for the 
trical de an irritation of same purpos kes nety-nine of 
le as wtencide in the ar Phe that have nterest in the 
n its use in schools flees and other welfare f the ‘ Hlumoar ‘ nad 
ter purifving t hie ttempt of 1 n to the North ¢ liy 
Buff B Septe ‘ 0 tior worl f 
state. But Ashe Counts 
Swat the Cockroach. Nort] 
\ ng the! Ist ‘ s Lie aroul ‘ it} one 
nks ng witl . toes and the I Board f ik | ed funds t 
ed edbug If I ng tends t better the he ! ! me or of 
the good temper and peace of nd ts peopl 
f the clean nd order ng housewil No er state iv e Union | eported 
tis ‘ er Kitcte ng suct wakenil people 
» has not been thought of as a poss ft Board of ¢ ers of Ash 
rrier of disease But in the light of exper Count ‘ ! ck or 
nts conducted in th iborator f paris nd thus 1 f North Car 
mn the In rsit fort lina tentior 
ppears that if the house ff rries the germs io hea ! ! 
f disease t he ockroa scarce $s Dr. ¢ | i f Hookwort 
ngerous in the same w nd transmits Con : ft - 8 f ik 
nd mouth parts and n hitt ever ‘ 
It is shown that the ro ck of my 
xerement, is found and that N. C. State Board of H h, J 
’ ich as t ifford am; September 15, 191 
its contaminating the food 
h of the 
gust 26, 1913 
ng rules and 
crean n 
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septel 
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\ R B Crear Raw 
(, \ 1) nitior ( de B Crear Rav 
‘ real e from Grade B t 
Milk, G \ e Milk (R 
Ir ‘ | The 7 not ontait 
| I sive 1 er of ter when cs ered t 
| 
(ar eB Crear Pasteu 
t Definition Grade B Cream (Pasteurized 
re } s made fror pasteurized 
milk or fr Grade B raw milk and pas 
le A ’ ‘ teurized 
Def G A Past 1. No ct shall be pasteurized more 
‘ raw milk than one 
nf f (srade A N ontaining exes 
1. t The er not ntain an exces- 
P 6 f rocess of ‘ } whe ered to the 
onsume t I time tter pasteul tion 
\ me n wl pasteu ed 
| eal ered to the consumer shall 
f e eled Paste d nd shall 
' poration performing the pasteu tion 
( / f G 
1, t anv time 1. Cay f ttles containing Grade B 
ery re t na Kked 
toget ‘ of the ula on 
| Car ning Geade B stall 
firm « , tiot f steu Grade B iz rge type, and the words of 
tial the ibd n te hich the quality of the 
Ger creal n tl said can conforms 
1. Unless ot — nf ' i Bulletin of the N } City 
+} dD rf H th. ber 13. 19138 
n 
r sof tiles containingGrad 
\ ‘ t r the VW f hl omplimented becaus« 
t ( \ iv " tters f large the Kat (jt Mo ent 
tw mi t words of t subd sion to reprodu ed greater lav 
ahich ¢ — the } ott shall Bullet n ti st issue. much of whicl 
confor Was orgin ther but sort te their 


““Canned”’ ectures. 
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‘ eful conside essons from the life f the Great Physician 
¢ Drake, editor of on let sation from the 
f An | . ke « ellent peopl 
t lit nd | ed C} t deliver tures. Lows on 
tion f etl na hol nad o1 nt it difheult n getting a 
] \ City D But if el on r pul spirited 
}] J 191 tizen ! ‘ tor to give one of 
lo secu hes les and ires, write 
\ the State Board of Health, Raleigl Do not 
= nd out when you n ge he sbdes 
NV. ¢ Boar Health Bulletin, 
f t ectures is on tuberculosis and 1S 
September, 1913 
pted for ar xed audience, wl 
| : 1 for sche nd f When a f tv] d fever occurs in 
' d six » of ohn Ache e. the dairyman delivering milk to 
the afflicted f tified 
hile ‘ ne else te the dairvi extent 
| State B 1 of Health of an it ‘ 
pped tos ne ¢ ‘ j ‘ 
Resides the slides nd lectures this 1 ger 
hel: get posted on the subject n } } might ni ' th t 
1 expect te lecture nd a ted qu ntit ns in tl f 
f rious kinds of public health lan flets spread | d ' ' on 
chich mav be distributed among the audience This is ' n. What 
fter the lecture the 
Here is a golden opportunity for any on Vv. f il Bullet 
at all interested in giving his club, church, September, 191 : 
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Campaign against Anti-Vaccinationists. 


Om the | Dowras fa suburb of Berlin 
ther was recent posted i rue plac ird 
with the title \ t n Disease Death 
wi ale yunda ist n 
nul nended the procuring 
ol et ‘ i ti title 


nication to the communal authorities in 
which attention was directed to the very 

tion ntent e pl na 
ill he f +} this pla ira 
und the pamphlet advertised in it the publ 
was dire incited disobedience to an 
nper iW unal ithorities 
were requested to take action for removing 
the pl rd fron he | blic placard columns 
The town oun ' ediatel complied 
with this reque ‘ public statement 
asserted that the ents Dia urd was suited 
oO produce f ‘ le e pu n 


Chicago’s Clay-Hole Proposition for Gar- 
bage Disposal. 


lis K ng procrastina 

m te go n clay 
= be e of x nof the contract 
with tl ( rt Rex n ( ompan on 
September SO no preparations 
had been made to take over the service, 
Chr go presents a sor spectack of ime ffi 
en business management all the more 
noticeabl in use oft he eT size of the 


prot len 


Three ippraisers, ¢ ol. Henry A. Allen, 
for the city Mr. Harold Almert, for the re 
duction company, and Mr. Leonard Metcalf, 


selected by the two first-mentioned apprals- 


ers, fa led to make 


4 unanimous appraisal 
did not 
His fig 
ure was $208,582, while that of the other two 
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Alle n 


asset 


prim Colonel 


pally because 


consider ‘going value’ as an 


engineers was $492,500 The citv refused to 
vecept anything but a unanimous report, and 
vhen the time expired the reduction com- 
pany quit taking garbage.with the result tl 
nee September 30 no collections have been 
race At this season 600 tons per day are 
1] i On October 6 the Citv Council 
passed rdinance renting a S2 laa 
hole, now used for ibbish dumpin instead 
f bu s authorized a meeting Octo 


Mhissiome t is believed the garbage nm be 
cisposed of i safe and inotlensive manner 
DV g ing t chem it treatment nad subst 
que vering it with rubbish. Only the 
wht Ww ‘ filled bY his method in year 
ind could then be converted into a park 
Lr Young stu s that the pl n will cost 
SSO 000 naterial for use up t » J nuarv 
S15,000 $15,000 and Incident ils 
S15,.000 The citv has been paving th 
duction company less than 850,000 per vear 

During the same council me n which 
the lav-holk proposition was p hrough 
the offer of the Chicago Redu n Compan 
to sell its plant for S383.000 ! than 


S100.000 less than 


ous) was rejected Dr. J. M. Hirsh offered 
to pay the city 10 cents per ton f he gar 
bage and have a plant ready in thir davs 
His proposition was referred t he finance 
commiuttes 


Engin R October 11, 


Would Use Discarded Battleships for San- 
atoria. 


‘Rather than continue the present practice 
as targets discarded 
battleships and Adolphus 
Knopf of New York, suggests in a resolution 
the 


of scrapping or using 


cruisers, Dr. S 


International Con- 
that 


be used as sanatoria for tuberculosis patients 


adopted by Fourth 


gress on School Hy viene, these vessels 
Dr. Knopf would have the government turn 


over to whate ver states « ould use them, any 


t Myself with Reference te | 
the Demand for \ n?” The commit 

er (Medical es) sent co er A temporary handling plant is being 

M.A 

August 16, 1913 


Public Health 


essels. which may be 


adapted for 
sanatoria, open air sé hools, et He argues 
that wh le the cost of remodelling the st ships 
would in some cases involve considerabk ex- 


repairs would not cost 


pel se, the necessary | 
s much as the erection of a sanatorium of 
} ipacity, and besides, in most cases, 


n finding a suitable site would 


1 
ted In justice to those states, which 


eason of their location, cannot make use 
led battleships, Dr. Knopf suggests 


} 


t a nominal sum should be paid for these 


ssels by the states which use them, this 


J) iland states for the est lis} 
i equipment ol pen ir schools 

n I sana hosp t ils for con- 
. By such a policy, the greatest 


od for the greatest number of 


\ n citizens afflicted with tuberculosis 
ttained. Dr. Knopf’s ideas suggest 


plan proposed by the 
erculosis Conference for the use of the 
»vernment of abandoned forts in the 

Sou est for 
ind constitutional obje 

nst this pl n at Washington 
Che full text of the resolu- 


tuberculosis sanatoria Phe 


tions raised 


wrabl 
on as unanimously adopted by the Inter- 
| Congress on School Hvgiene follows 
Where Ls, Nearly i million 


children, or children strongly predisposed to 


tuberculous 


tuberculosis, are attending our public schools, 
nd there is hardly accommodation for 1,500 
to receive instruction in the open air; and 
“Whereas, The Congress is convinced that 
the open air school is one of the most power- 
ful agents in the prevention and cure of tuber- 
losis in « hildhood, and it has been further- 
more demonstrated that nearly all climatic 
conditions, providing the air is dust-free, lend 
themselves to the prevention of tuberculosis 
n the pred sposed ind the cure of the af- 
flicted; 


“Whereas, 


and 

Statistics show that there are 
not nearly enough hospital and sanatorium 
1wccommodations for adults and children af- 
flicted with pulmonary tuberculosis or chil- 
dren suffering with tuberculosis joint or bone 


<1seases; and 
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‘Whereas, It has been demonstrated in 
New York and other cities that 


vessels lend themselves admirably to trans 


dis arded 


formation into all-ye ir-around hospitals ind 
sanatoria for consumptive adults, 
for children 

types of tuberculosis, and into 


schools 


afflicted wit} oint 


open ur 
for tuberculosis, and ner- 


anaemic, 
‘Resolved, That the Fourth 


Congress on School Hvygien petition the 


International 


United States government to place at the 
lisposal of tl rious States of the Union 
s many of the discarded battleships and 
sers aS poss e, tT be nchored i cording 
to thei size nr ‘ t the s ishore ind 
to bel li ed | espect é ‘ munities 
for op n air scl sanatonu 
schools f r childrer t sanatoria for 


ippres 


example 


follow the example of Italy; and be it fin 


“Resolved, That copies of these resolutions 


be presente 1 to the Amer n id other \ 
ernments represented at this (Congress 
Journal Out r J October, 19138. 


Phe hy 
milk vessels ar strongly urged in a note Dy 
Mr. James S. Dunn, chi 
for Kimberley, contributed to the ‘Offic il 
Municipal Year Book of Sout 


Dunn 


miene ad 


writes 
thing in their favour. They are filled at the 
farm while the milk is fresh and before con 
tamination from the many extraneous sources 
rhey 
Each 

of an original bottle of clean, 


milk 
plicable to the proper produ 


are only used once and never refilled 


purchase r assured 
wholesome 
ill the precautions, ap 


of milk 


The dealer also 


providing 
tion 
have been con piled with 


profits. He pays freight on the original car- 


| 
| 
— 
R That the ¢ ; resses its 
tuberculosis. Be it furtl 
That t Cor resses 
Paper Milk Vessels 
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f 
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Phe 
kK ott 
of ti | 
few 
mp tant The native thon 
About 15 ] {f the native pt 
at f 
wt e stage 
na tl gel 
t he ‘ the 
garbage m nt 
whil ettlel nr 
throw! 1) ng 
mont! f es ‘ 
na the | ng sche 
n force the tive thet 


had 


nd 1910 


rsons 


om 

nts ire 
af 
the 
ers, the 
he win 

umulate, 
l-te icher 


wall Journa 


1) 


of Public Health 


| 


ng } \ 
| poitment of 
f f na 
fy nces 
| es n t 
mult n A 
} ting to the 
ol It 
t n Hov 
\ ‘ 
I 


An Index of Refinement. 


refinement 


True « zation an 


tow I I or nal ua 
can ibe cost the wa 
handle t filt} If the ha 
nt t ope nsanitary pl! es 
‘ t t the botton ot the 
If the s doors and window 
have n 1 up te a bit and ul the 
‘LE shed pl cs iltogether or use 5 
privies and screens 1t their doors, they 
passe i the s fish stage and recog! 
brother s keeper Wh 


| 
Public Health in Alaska 
| we 
7.000 t} dad of t nat ol | 
ped. Of 
g | na | nd o1 
te f Alash re on t 
e chiefl V ] R August 19 
neal the 1913 
t 
‘ 
selves, it North ¢ na State Board of Health B 
s cleaned up al ome nosed of. Says letiy September, 1913 
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AMERICAN RED CROSS 


1913 


= 


(MERRY CHRISTMAS 
LO 


Red Cross Seals in 1913. 


Running night and dav, the presses of the 
\ ericean Bank Not 
(American 


Nat mal 


on of Tuberculosis, 


Company are turning 
Red 


ition for the 


Cross and the 
Study and Pre 
Red 


coming 


LOO 000 000 
( ss Christmas seals for use in the 
oliday campaign. If every one were sold for 
lized 


tuberculosis campaign in various 


enny. a million dollars would be re 
for the ant 
parts of the country 

But, even the 


of those 


than 


most enthusiasti 


on the firing line hardly expect mor 
one-half of these little bullets to be appropri- 
ated. Over 49,000,000 or $400,000 worth of 
seals were sold in 1912, however, a gain of 
nearly twenty-five per cent. over the previous 


year Because of the growing 


interest in 
the anti-tuberculosis movement it is hoped 
that the 50,000,000 mark will be reached this 
year, netting $500,000 for the prevention of 
consumption. 

\ radical departure from previous seals in 
the shape and character of the design has 
been instituted this year. The seal is rect- 
angular in shape, one and one half inches 
The center of the 


design will depict Santa Claus with his eight 


wide and one inch deep 


reindeer dashing across a field of snow, and 


the border will be a brilliant red and green 


decoration, the Red Cross emblem appearing 
on either side. The accompanying illustra 


| in black : 


is drawn by ¢ ds 


nd white 
Budd of 


illustrator, who 


tion shows the sea 
The design wi 
New York, the 


was awarded a prize of #100 for | 


well-known 
s drawing 
rhe second prize #50 was awarded to R. 
Foster Worthley of New York and the third 
to Miss Hazel de Berard of Brooklyn. Miss 
Sara B. Hill of New York was given hon- 
orable mention 

Distribution 


about October 1, and by 


of the seals will be started 
December 1 it is 
exper ted that the entire 100,000,000 will be 
distributed. If more are needed, an addi- 
addition to 


te rial to 


tional supply will be printed. In 
the seals themselves, advertising m 
veral lhon pieces is also 


particularly strik ng piece 


the amount of s 
being prepared 


of advertising will be a small blotter for use 


as an envelope enclosure The campaign 


this year will be organized in almost every 


city and town of the United States, and no 


less than 100,000 agents will give their serv- 


ices to the work. 


Visiting Nursing. 


“At the recent meeting of the Nationa! 


Organization for Public Health Nursing, held 
at Atlantic City, Miss Lillian Wald had the 


AN . SS 
SSS SA \ 
— 
pat | 
~ 
| 


{ mean in addi- 


t nursing now 
tion ¢ We like best tional 1 economic outputs ' 
t ting re i f luctive t ty without t 
neo n | du shifting t} r } 
the p r I 1 as lens ft W Ker new and itrained rhe 
rti e wl t I present I ss in this country tl! yg 
t whose +} five } 1 mil 1 dol S paid it 
not fl) deat} ] et every ear on lif 
| that itter ice PD Dr. Allan J. Mel ghlir 
‘ . ment of tl United States Publ Health Serv 
f t It recentl at n an address before the Ass 
t ted ft I p t. of ition of Life Insurance Presidents, t] 
f pr aes each vear in the Us 
: lclasses States v robably reach 175,000 and that 
‘ a +} » that ild 
1 total 16,200, He estimated 
lisease at 
f lollars ant 
f 31,00 I Nat | Cons 
f ( n Nat 1\ t ‘ 
| 
| 5 
} 
f fr ‘ 
if f or 
n eT 


j \ th ¢ 
dD August 1913 


mace Ga we The Cost of Health. 


\ Heck t hve 
I H j \ t 20 nd | ers, the work of the Sanitary De 
1 partment een even more wonderful. In 
The Cost of Sickness. d as the most 
vorid, in wl ur predecessors, the French 
tl could 


} ge were 1 sue 
rs alive, American Army 


Pr 
iw g gs not keep 
lt t! t ert workers at surgeons the use of scientific facts known 
‘ rebv robbing the t vorld of to all, have succeeded in lowering the death 
f their prod t B leath the t rate among Amenecan residents far below that 
short t ’ f nv persons who are in of our most favored American communities 
t! pr k what the add According to Colonel Gorgas, the chief sani- 
f f t f n who tar fhi | e Canal Zone, the death-rate 
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to feel t 
nl 
| 

It pr t H 
\ 
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f ' nt of lerful worl eing done in Pa nm ¢) 
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10,489 Ax 
d. Whik 


in population consisted of pi 
juals, largely of educated men and 
yet even with 


the record 


} 


lx 
probably W 


ble one, a 
And all this, 


omplished a 


says Colonel Gor 


t an expense a' 


per day for each individual 
in be secured at this co 
al jungle, Wha \ 


lo for our 


M.A 


Dr. Ruediger, the pres- 


Coéperative Public Health Work. “Tt prohabl 
ealt] cer of North Dakota, will 


miiuonaire 
mer 


W Matthiessen, 
ist, has again come to the fore Ssik 
es of La Salle, Peru and Ogle 


ted a proposition 
which 


1 t i1TOUSE 


Board of Health 
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4448 per thousal his result t he nance bh ‘ the 
niv due to tl ontrol of vellow fever the » 
laria, and while it is true that tl ive 
\ ked in “All of the expens ! ted with the 
j women establishment, ope Lior na nite e of 
ty il these this health bu paid for Mr 
litions recognized, HM is a r Matthiessen, but « ty is to furnish to the 
been acc era ging city, with pow thority to carry 
ne cen If this out the orders of t ealth commissioner, 
fa troy i Similar paid for the nicipalit 
expenditure (HE: American cities? “Oglesby | ready accepted Mr. Matt 
A. hiessen'’s magi ou ffer and | Salle 
ind Peru will follow suit 
— 
n the tri-cit : Fr i , Ottawa, Ill. November 5, 
nd submit to the city 1913, 
ntold benefit to every man, woman and Trachoma. 
iild therein, enabling them to en evel Investigations into the prevalence of 
protectior fror lisease KI n t odern trac ma have t shed the nteresting 
sclence Phe ept e of Mr. Matthies- fact that this ~ rit es rge 
sé proposition \ place the Tri-Cities in among the Ind rhe P Health 
t lead of ar othe ommunity in the Service s demonstrat that 22.7 per cent 
state so far as health and sanitation is I of 39,231 I : 1 were fering 
ne from t naitic ost 
Mr. M essen 8 | I s that the | i t | oar gy schools, less 
Cities organize a } bure \ | t among reser- 
t f, to ¢ e t es of I s It is : t gnorance of 
Peru and Odgles! In th ther dot pation of one 
be prevented great d f = f the om tepees are 
ent suffering in tl end f vene! ealt] f the 
taxes, a8 Is a W t that - orig \mer Witl ick Of 
sease and death represent y st t . son mol se of towels. 
lepartment of research in publ ealt] simple 
tters for the advancement of hygiene and “Ee. d. A. Sl s awakened publi 
the prevention of diseas he position of nterest the ti omatous state of Ameri- 
political and such officer to be appointed His | er worl est shing a clini 
Mr. Matthiessen, and also asks that th nder difficult conditions serve 
carrying out t plan and that the healt | Unit States Bureau of Public ' 
i? 
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\W ) 
ft 
\t 
| t terans, | 
fror ! f th ose 
th f Jul sed one of 
| Wels! 6G ve 
‘ . ent bod pp 
suff elf Wi not find } 
fine As | sa sober! the } e 
. N 19] was g t Finally one of « mess fi 
him s ep in one of the 1es H 
Sanitation at Gettysburg anid it ool place; no flies ther 
P f mained to be spose lof 240 
I f e Vet night s of refuse and urine These we 
ped frot large g vered cans pla d at 
} te t the company streets, 
for Septe 19 the f lecting the n t urine ar 
sted of wher refus 
t collected ea mornil 
47 ‘ deposited at the cer 
whi h « msis lof 6 
7 f rs, from 10 to 14 feet 
f t 4 feet dec laced 
fef incinerat ertainly just 
1} f fied t nee which the Army Med 
taf son this form of inciner r 
f f g of mp-garbage nd o1 
thres veration at one time As 
t hig 2500 r-soaked slud 
one sing neinerate 


